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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to vii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data Handbooks ard on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series af data handbooks comprises: 


T1 
T2a 
T2b 
T3 
T4 


T5 


T6 


T8 


T9 

T10 
TW 
T12 
T13 
T15 


T16 


“Tubes for r.f. heating 

Transmitting tubes for communications, glass types 
Transmitting tubes for communications, ceramic types 
Klystrons | 

Magnetrons for microwave heating 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Miller tubes 


Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


Photo and electron multipliers — 

Plumbicon camera tubes and accessories 
Microwave semiconductors and components 
Vidicon and Newvicon camera tubes 

Image intensifiers and infrared detectors 
Dry reed switches 


Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 
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SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 


S1 


S2a 


S2b 


$3 


S4a 


S4b 


cal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

Power diodes 

Thyristors and triacs 

Small-signal transistors 

Low-frequency power transistors and hybrid modules 

High-voltage and switching power transistors 

Field-effect transistors 


R.F. power transistors and modules 


Surface mounted semiconductors 


Light-emitting diodes 


Dewices for optoelectronics 

Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

Power MOS transistors 

Wideband transistors and wideband hybrid iC moduies 
Microwave transistors 

Surface acoustic wave devices 


Semiconductor sensors 


Liquid Crystal Displays 


*To be issued shortly. 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The NEW SERIES of handbooks is now completed. With effect from the publication date of this 


handbook the ‘‘N” in the handbook code number will be deleted. 
Handbooks to be replaced during 1986 are shown below. 


The purple series of handbooks comprises: 


1CO1 


1C02a/b 


ICO3 


IC04 


ICOSN 


ICOGN 


IC08 


ICOON 
1C10 


IC11N 


Supplement 
to IC11N 


IC12 
IC13 


IC14N 


IC15 


IC16 
1C17 
IC18 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


Integrated circuits for telephony 
Bipolar, MOS 


HE4000B logic family 
CMOS 


HE4000B logic family — uncased ICs 
CMOS | 


High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


ECL 10K and 100K logic families 


TTL logic series | 


Memories 
MOS, TTL, ECL 


Linear LSI 
Linear LSI 


1°C-bus compatible ICs 


Semi-custom 
Programmable Logic Devices (PLD) 


Microprocessors, microcontrollers and peripherals 


Bipolar, MOS 
FAST TTL logic series 


CMOS integrated circuits for clocks and watches 


Integrated Services Digital Networks (ISDN) 


Microprocessors and peripherals 


new issue 1986 
ICO1N 1985 


new issue 1986 
ICO2Na/b 1985 


new issue 1986 
ICO3N 1985 


new issue 1986 
IC4 1983 


published 1984 
published 1986 


New resue 1986 
ICO8N 1984 


published 1986 


new issue 1986 
IC7 1982 


published 1985 
published 1986 


not yet issued 


new issue 1986 
IC13N 1985 


published 1985 


new issue 1986 
IC15N 1985 


first issue 1986 
not yet issued 


new issue 1986* 


* The Microprocessors were included in handbook IC14N 1985, so 1C18 will replace that part of 


IC14N. 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
c19 
C20 
C22 


Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 


Loudspeakers 


Ferroxcube potcores, square cores and cross cores 


Ferroxcube for power, audio/video and accelerators 


Synchronous motors and gearboxes 
Variable capacitors 

Variable mains transformers 
Piezoelectric quartz devices 


Varistors, thermistors and sensors 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Film capacitors 
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SELECTION GUIDE 
TYPE NUMBER SURVEY 


LINE-UPS 


SELECTION 
GUIDE 


The following tables present our complete range of transmitting transistors and modules, grouped 
according to main r.f. power application area. The data in each table is further grouped according to 
voltage and (within each voltage group) arranged in order of increasing power. 


s.s.b. class-AB; f = 28 MHz; 
dy; d5 < —30 dB 


P) (P.E.P.) envelope type number | page 


SOT-48/2 
SOT-120 
SOT-123 
SOT-56 
SOT-120 
SOT-123 
SOT-56 
SOT-120 
SOT-123 
SOT-121 


SOT-48/2 
SOT-120 
SOT-123 
SOT-56 
SOT-120 
SOT-123 
SOT-120 
SOT-123 
SOT-55 
SOT-121 
SOT-121 
SOT-121 
SOT-121 


SOT-123 
SOT-55 

SOT-121 
SOT-121 


BLY88A 
BLY88C 
BLV11 
BLY89A 
BLY89C 
BLW87 
BLW60 
BLW60C 
BLW85 
BLW99 


BLY92A 
BLY92C 
BLV21 
BLX13 
BLX13C 
BLW83 
BLX39 
BLW86 
BLX14 
BLW76 
BLW78 
BLW77 
BLW97 


BLW50F 
BLX15 
BLW95 
BLW96 


983 
991 
263 
999 
1009 
703 
559 
573 
669 
767 


1041 
1049 
279 
773 
785 
651 
825 
681 
795 
585 
613 
599 
749 


549 
809 
727 
737 
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GUIDE 


s.s.s. Class-A; f = 28 MHz: 
d3;d5 < —40 dB 
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a 


Py (P.E.P.) 
W 


1 
1 
1 
2 
2 
2 
6 
6 
6 


envelope 


SOT-48/2 
SOT-120 
SOT-123 
SOT-48/2 
SOT-120 
SOT-123 
SOT-56 
SOT-120 
SOT-123 


SOT-48/2 
SOT-120 
SOT-123 
SOT-48/2 
SOT-120 
SOT-123 
SOT-56 
SOT-120 
SOT-123 
SOT-120 
SOT-123 
SOT-121 


SOT-123 
SOT-121 


type number 


BLY87A 
BLY87C 
BLV10 
BLY88A 
BLY88C 
BLV11 
BLY89A 
BLY89C 
BLW87 


BLYSIA 
BLY91C 
BLV20 
BLY92A 
BLY92C 
BLV21 
BLX13 
BLX13C 
BLW83 
BLX39 
BLW86 
BLW78 


BLW50F 
BLW96 


page 


967 
975 
255 
983 
991 
263 
999. 
1009 
695 


1025 
1033 
271 
1041 
1049 
279 
773 
785 
651 
825 
681 
613 


549 
737 


v.h.f. base stations; 
class-B operation 


v.h.f. mobile transmitters; 
class-B operation 


f 
MHz 


175 
175 
175 
175 
175 


175 
175 
175 
175 
175 
175 
175 
175 
175 
175 
175 
175 
175 
175 
175 
175 
175 


envelope 


TO-39/1 
TO-39/1 
SOT-48/2 
SOT-120 
SOT-123 
SOT-48/2 
SOT-120 
SOT-123 
SOT-56 
SOT-120 
SOT-123 
SOT-120 
SOT-123 
SOT-55 
SOT-121 
SOT-121 
SOT-121 
SOT-121 


SOT-55 
SOT-121 
SOT-121 


TO-39/1 
TO-39/1 
TO-39/1 
TO-39/3 
TO-39/3 


SOT-48/2 
SOT-120 
SOT-123 
SOT-120 
SOT-48/2 
SOT-120 
SOT-123 
SOT-56 
SOT-120 
SOT-123 
SOT-120 
SOT-119 
SOT-56 
SOT-120 
SOT-123 
SOT-55 
SOT-119 


SELECTION 


type number 


2N3866 
BFS23A 
BLYQIA 
BLY91C 
BLV20 
BLY92A 
BLY92C 
BLV21 
BLY93A 
BLY93C 
BLW84 
BLX39 
BLW86 
BLY94 
BLV80/28 
BLW76 
BLW78 
BLW77 


BLX15 
BLW95 
BLW96 


2N4427 
BFQ42 
BFS22A 
BFQ43 
BFQ43S 


BLY87A 
BLY87C 
BLV10 
BLW29 
BLY88A 
BLY88C 
BLV11 
BLY89A 
BLY89C 
BLW87 
BLW31 
BLV45/12 
BLW60 
BLW60C 
BLW85 
BLY90 
BLV75/12 


GUIDE 


page 
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v.h.f. modules for 
mobile transmitters 


u.h.f. modules for 
mobile transmitters 


air communication 
class-B transmitters 
(225—400 MHz) 
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68— 88 
136—156 
148—174 
68— 88 
132—156 
148-174 
148-174 
68— 88 
80—108 
132—156 
148-174 
68— 88 
148—174 


9,6 | 400—440 
9,6 | 430—470 
9,6 | 400—440 
9,6 |; 460—512 


12,5 | 420-480 
13,5 | 380-512 
7,5 | 825—845 
7,5 | 890-915 


9,6 | 825—845 | 


9,6 | 890-915 
9,6 | 400—440 
9,6 | 480—470 
96 | 460—512 
13,5 | 380—480 
12,5 | 420—480 
12,5 | 400—440 
12,5 | 400—470 
12,5 | 806—890 
12,5 | 870—950 
12,5 | 400—440 
12,5 | 440-470 


envelope 


SOT-182 
SOT-182 
SOT-182 
SOT-182 
SOT-182 
SOT-182 
SOT-132B 
SOT-132B 
SOT-132B 
SOT-132B 
SOT-132B 
SOT-183 
SOT-183 


SOT-181 
SOT-181 
SOT-181 
SOT-181 


SOT-75A 
SOT-75A 
SOT-200 
SOT-200 
SOT-200 
SOT-200 
SOT-182 


SOT-182 


SOT-182 
SOT-75A 
SOT-75A 
SOT-132C 
SOT-132C 
SOT-197 
SOT-197 
SOT-132C 


SOT-132C | 


envelope 


SOT-161 
SOT-161 
SOT-161 
SOT-161 


type number 


BGY93A 
BGY93B 
BGY93C 
BGY94A 
BGY94B 
BGY94C 
BGY43 
BGY32 
BGY33 
BGY35 
BGY36 
BGY45A 
BGY45B 


BGY46A 
BGY46B 
BGY47A 
BGY47F 


BGY22A 
BGY22 

BGY95A 
BGY95B 
BGYI6A 
BGY96B 
BGY48A 
BGY48B 
BGY48C 
BGY23 

BGY23A 
BGY40A 
BGY40B 
BGY90A 
BGY90B 
BGY41A 
BGY41B 


type number 


page 


141 
141 
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GUIDE 


Py VCE 1 Gp envelope type number page 
Ww V MHz dB 
1 28 470 7 TO-39/1 2N3866 1097 
1 28 470 11 SOT-48/3 BLX91A 887 
2 28 470 12 SOT-122 BLW89 703 
2,5 28 470 11 SOT-48/3 BLX92A 901 
u.h.f. base stations 4 28 470 11 SOT-122 BLW90 711 
class-B operation 7 28 470 8,5 | SOT-48/3 BLX93A 911 
10 28 470 9 SOT-122 BLW91 719 
25 28 470 6 SOT-48 BLX94A 921 
25 28 470 6,5 | SOT-122 BLX94C 921 
40 28 470 4.5 | SOT-56 BLX95 931 
Pr VCE f Gp envelope type number | page 
W V MHz dB 
2 12,5 470 6 TO-39/1 BLX65 839 
2 12,5 470 9 TO-39/3 BLX65E 851 
2 12,5 470 9 SOT-122 BLW79 627 
2,5 12,5 470 8,5 | SOT-48/3 BLX67 855 
4 12,5 470 8 SOT-122 BLW80 635 
5 12,5 470 10,5 | SOT-122 BLU99 243 
u.h.f. mobile transmitters 7 12,5 470 8,5 | SOT-122 BLU97 227 
class-B operation 7 12,5 470 5 SOT-48/3 | BLX68 867 
10 12,5 470 6 SOT-122 BLW81 643 
20 12,5 470 6,5 | SOT-119 BLU20/12 185 
20 13,5 470 4 SOT-48/2 BLX69A 879 
30 12,5 470 5,7 | SOT-119 BLU30/12 193 
45 12,5 470 48 | SOT-119 BLU45/12 201 
60 12,5 470 4,4 | SOT-119 BLU60/12 219 
PL VCE f Gp envelope type number | page 
W V MHz 
900 MHz base stations | 14 ah sa ne pe 
Ca oPattoe l30 | 24 900 SOT-171 479 
0,5 12,5 900 8,5 | SOT-103 BLU98 235 
0,75 7,5 900 7,0 | SOT-172 BLT90/SL 167 
1 12,5 900 7,5 | SOT-172 BLV90 417 
1,5 7,5 900 6,0 | SOT-172 BLT91/SL 175 
2 12,5 900 6,5 | SOT-172 BLV91 433 
900 MHz mobile 3 7,5 900 7,0 | SOT-122 BLT92/SL 183 
transmitters 4 12,5 900 7,0 | SOT-122 BLU99 243 
class-B operation 4 12,5 900 7,5 | SOT-171 BLV92 449 
8 12,5 900 6,5 | SOT-171 BLV93 457 
15 12,5 900 6 SOT-171 BLV94 467 
22 12,5 900 5,5 | SOT-171 BLV95 477 
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87,5—108 
87,5—108 
87,5—108 
87,5108 
87,5—108 
87,5—108 
87,5—108 


f.m. broadcast 
transmitters 
class-B operation 


dim 
dB 


TV transposer circuits; 
band III; class-A 
operation 


85* 
90* 


TV transmitter circuits; 
band I11; class-AB 
operation 


TV transposer circuits; 
band IV-V; class-A 
operation 


TV transmitter circuits; | 
band IV-V; class-AB 30* 25 
operation | 


3000 


envelope 


Ww 


SOT-123 


15 SOT-123 
R.F. power MOSFET 30 SOT-123 
80 SOT-121 


* 


At 1.dB power gain compression 
** See Handbook ‘‘Wideband transistors and hybrids”. 
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envelope 


TO-39/3 

SOT-122 
SOT-123 
SOT-120 
SOT-123 
SOT-121 

SOT-119 


envelope 


SOT-115 


SOT-122 
SOT-122 
SOT-160 
SOT-119 
SOT-147 


SOT-119 
SOT-147 
SOT-161 


SOT-37 

SOT-122 
SOT-122 
SOT-122 
SOT-122 
SOT-122 
SOT-122 
SOT-161 


SOT-171 


2N3866 


type number 


BLW90 
BLV21 
BLX39° 
BLW86 
BLW78 
BLV25 


type number 


BLV33F 
BLV33 
BLV36 


BFR96S 
BFQ34 
BLW32 
BFOQ68 
BLW33 
BLW34 
BLW98 
BLV57 


BLV59 


BLF242 
BLF244 
BLF245 
BLF146 


type number 


1097 
711 
279 
825 
681 
613 
287 


page 


295 
307 
317 
339 
327 


339 
327. 
353 


+e) 
519 
bia | 
529 
539 


757 
373 


387 


page 


159 
163 
151 | 


TYPE NUMBER 
SURVEY 


In this alphanumeric list we present all transmitting transistors and modules mentioned in this handbook 
together with the most important data. 


BFQ42 
BFQ43 
BFQ43S 
BFS22A 


BFS23A 


BGY... 
BUF sa. 


BLT90/SL 
BLT91/SL 
BLT92/SL 


BLU20/12 
BLU30/12 
BLU45/12 
BLU50 
BLU51 


BLU52 
~ BLU53 
BLU60/12 
BLU97 
BLU98 


BLU99 


BLV10 
BLV11 
BLV20 


BLV21 


BLV25 


envelope 


TO-39/1 
TO0-39/3 
TO-39/3 
TO-39/1 


TO-39/1 


mode of 
operation 


c.w.; class-B 
c.w.; class-B 
c.w.; Class-B 
c.w.,; Class-B 


c.w.; Class-B 


see Modules page 15 
see MOSFETs page 14 


SOT-172 
SOT-172 
SOT-122 


SOT-119 
SOT-119 
SOT-119 
SOT-161 
SOT-161 


SOT-161 
SOT-161 
SOT-119 
SOT-122 
SOT-103 


SOT-122 


SOT-123 


| SOT-123 


SOT-123 


SOT-123 


SOT-119 


Notes: see next page. 


c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 


c.w.; class-B 
c.w.; class-B 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 


c.w.; Class-B 
c.w.; class-C 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 


c.w.; Class-B 
c.w.; class-B 


s.s.b.; class-A 


c.w.; Class-B 


s.s.b.; class-A 
s.s.b.; class-AB 


c.w.; class-B 
s.s.b.; class-A 


c.w.; Class-B 
s.s.b.; class-A 


c.w.; class-B 
narrow band 


VCE 
V 


13,5 
12,5 
13,5 
12,5 
13,5 
12,5 
13,5 
12,5 
28 


frequency 
MHz 


175 
175 
175 
175 
175 
175 
175 
175 
175 


900 
900 
900 


470 
470 
470 
400 
400 


400 
400 
470 
470 
900 


470 
900 
175 
175 
28 
175 
175 
28 
28 


175 
28 


175 
28 


108 


output power 
Ww 


FHA HA HA ANMN 


(note 3) 


(note 3) 
(note 4) 


(note 3) 


(note 3) 


power gain | page 


dB 
> 11 41 
typ. 10,5 
> 12 51 
typ. 12 
> 12 51 
typ. 12 
> 8 59 
typ. 8 
> 10 67 


> 7,0 167 
> 6,0 175 
> 7,0 183 
> 6,5 185 
> 57 193 
> 48 201 
> 10 209 
> 9 211 
> 8 213 
> 7 215 
> 44 219 
> 85 22/7 
> 80 235 
> 10,5 243 
typ. 7,0 
> 9g 255 
typ. 10,5 
18 
> 8,0 263 
typ. 7,5 
18 
18 
> 12 271 
20 
> 10 279 
20 
287 
> 10 
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10 


SURVEY 


type 


BLV30 
BLV31 
BLV32F 


BLV33 


BLV33F 


BLV36 


BLV45/12 
BLV57 


BLV59 
BLV75/12 
BLV80/28 
BLV90 
BLV90/SL 
BLV91 
BLV91/SL 
BLV92 
BLV93 
BLV94 
BLV95 
BLV97 
BLV98 
BLV99 


Notes 


envelope 


SOT-122 


SOT-122 


SOT-160 


SOT-147 


SOT-119 


SOT-161 


SOT-119 


SOT-161 | 


SOT-161 
SOT-119 
SOT-121 
SOT-172 
SOT-172 
SOT-172 
SOT-172 
SOT-171 
SOT-171 
SOT-171 
SOT-171 
SOT-171 
SOT-171 
SOT-172 


mode of 
Operation 


lin. ampl., class-A 
lin. ampl., class-A 
lin. ampl., class-A 


lin. ampl., class-A 


class-AB 


lin. ampl., class-A 


class-AB} . 
lin. ampl., class-AB 


c.w.; Class-B 
lin. ampl., class-A 


c.w.; class-AB 


lin. ampl., class-AB 


c.w.; class-B 

c.w.; Class-B 

c.w.; narrow band 
c.w.; narrow band 
C.w.; narrow band 
C.w.; narrow band 
C.w.; narrow band 
C.w.; narrow band 
c.w.; narrow band 
C.W.; Narrow band 
C.W.; narrow band 
C.w.; narrow band 


c.w.; narrow band 
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VCE 
V 


25 
25 


25 
25 


28 


25 
28 


frequency 
MHz 


225 
225 


225 
225 


225 
225 


225 
225 
225 


225 
225 
225 


225 
225 
175 
175 


860 
860 
860 


860 
175 
175 
900 
900 
900 


900 


900 
900 
900 
900 
900 
900 
900 


3. P.E.P. at dg < —40 aB. 


output power 


W 


(note 1) 
(note 1) 


(note 1) 
(note 1) 
(note 2) 
(note 2) 
(note 2) 


(note 2) 
(note 2) 


(note 2) 
(note 2) 
(note 2) 


(note 2) 
(note 2) 


(note 2) 


\. 


<~ivv 
come) 


VVVVVVV VV VV VV 


4. P.E.P. at d3 typ. —30 dB. 


18 


. 20 


15 


. 16,5 


16 


power gain | page 
dB 


295 


307 


317 


327 


339 


353 


365 
373 


387 
397 
407 
417 
425 
433 
441 
449 
457 
467 
477 
479 
487 
495 


TYPE NUMBER 


SURVEY 


type envelope mode of output power power gain | page 
operation 
BLW29 SOT-120 | c.w.; class-B > 10 503 
typ. 10,5 
BLW31 SOT-120 |} c.w.; class-B > @9 511 
typ. 9,5 
BLW32 SOT-122 | lin. ampl., class-A (note 1)}/> 11 519 
(note 1) | typ. 12,2 | 
BLW33 SOT-122 | lin. ampl., class-A (note 1)|}> 10 529 
(note 1) | typ. 10,5 
BLW34 SOT-122 | lin. ampl., class-A (note 1)|> 9 539 
(note 1) | typ. 10,2 
BLW50F {SOT-123 | s.s.b.; class-A (note 3) |> 19,5 549 
s.s.b.; class-AB (note 4) | typ. 18 
BLW60 SOT-56 c.w.; class-B > 5,0 559 
s.s.b.; class-AB (note 4) | typ. 19,5 
BLW60C {| SOT-120 | c.w.;class-B > 5 573 
s.s.b.; class-AB (note 4) | typ. 19,5 
BLW76 SOT-121 s.s.b.; class-AB (note 4); > 13 585 
c.w.; class-B typ. 7,9 
BLW77 SOT-121 s.s.b.; class-AB 15-130 (note 4) |> 12 599 
c.w.; Class-B 130 typ. 7,5 
BLW78 SOT-121 c.w.; class-B 100 > 6 613 
s.s.b.; class-A 35 (note 3) | typ. 19,5 
s.s.b.; class-AB 100 (note 4) | typ. 19,0 
BLW79 SOT-122 | c.w.; class-B 2 > 9,0 627 
2 typ. 13,5 
BLW80 SOT-122 | c.w.; class-B 4 > 8,0 635 
4 typ. 15 
BLW81 SOT-122 | c.w.; class-B 10 > 6,0 643 
10 typ. 13,5 
BLW83 SOT-123 | s.s.b.; class-A 0-10 (note3)|}> 20 651 
| s.s.b.; class-AB 3-30 (note 4) | typ. 21 
BLW84 SOT-123 | c.w.; class-B 25 > 9 661 
BLW85 SOT-123 | c.w.; class-AB 45 > 45 669 
s.s.b.; class-AB 3-30 (note 4) | typ. 19,5 
BLW86 {|SOT-123 | c.w.;class-B 45 > 7,5 681 
s.s.b.; class-AB 5-47 (note 4) } typ. 19 
s.s.b.; class-A 17 (note 3) | typ. 22 
Notes 


3. P.E.P. at d3 <—40 dB. 


4. P.E.P. at d3 typ. —30 dB. 
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TYPE NUMBER 


12 


SURVEY 


BLX13C 


BLX14 


BLX15 


BLX39 


BLX65 


BLX65E 
BLX65ES 


BLX67 


Notes 


envelope 


SOT-123 
SOT-122 
SOT-122 
SOT-122 
SOT-121 
SOT-121 


SOT-121 
SOT-122 


SOT-121 
SOT-56 


SOT-120 


SOT-55 


SOT-55 


SOT-120 


TO-39/1 


TO-39/3 
TO-39/3 


SOT-48/3 


mode of 
operation 


c.w.; class-B 
c.w.; class-B 
c.w.; class-B 
c.w.; Class-B 
s.s.b.; class-AB 


s.s.b.; class-AB 
c.w.; Class-B 
s.s.b.; class-A 


s.s.b.; class-AB 


lin. ampl., class-A 


s.s.b.; class-AB 


s.s.b.; class-A 
s.s.b.; class-AB 
c.w.; class-B 


s.s.b.; class-A 
s.s.b.; class-AB 


s.s.b.; class-A 
s.s.b.; class-AB 
c.w.; Class-B 
c.w.; class-B 


s.s.b.; class-AB 
s.s.b.; class-A 
c.w.; Class-B 
c.w.; class-B 


c.w.; class-B 
s.s.b.; class-AB 
s.s.b.; class-A 


c.w.; class-B 


c.w.; class-B 


c.w.; Class-B 


c.w.; class-B 
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VcE_ | frequency 
V MHz 
13,5 
28 
28 
28 470 
50 1,6-2,5 
50 1,6-28 
50 108 
40 28 
28 1,6-28 
25 860 
25 860 
12,5 1,6-28 
26 28 
28 28 
28 70 
26 1,6-28 
28 1,6-28 
28 1,6-28 
28 1,6-28 
28 70 
28 30 
50 1,6-28 
40 1,6-28 
50 70 
50 108 
28 175 
28 1,6-28 
26 1,6-28 
13,8 470 
12,5 470 
12,5 175 
12,5 175 
12,5 470 
12,5 175 
12,5 470 
13,8 470 
13,8 470 
12,5 470 
12,5 175 


3, P.E.P. at dz <—40 dB. 


output power 


10 
20-160 (note 4) 
25-200 (note 4) 


200 

50 (note 3) 
175 (note 4) 
3,5 (note 1) 
4,4 (note 1) 
80 (note 4) 
0-8 (note 3) 
25 (note 4) 
25 

0-8 (note 3) 
3-25 (note 4) 
25 (note 3) 


7,5-50 (note 4) 
50 
50 


20-150 (note 4) 
30 (note 3) 
150 
150 


45 | 
5-42,5 (note 4) 
15 (note 3) 


~ 


~ 


WM © = MM MN MN ND 


oumon 


- 


power gain | page 


VE SV TN OV NSN BONE ON 


4. P:E.P. at d3 typ. —30 dB. 


p. 


dB 
6 695 
12 703 
11 711 
9 719 
14 727 
13,5 | 737 
6,5 
19 
11,5 | 749 
65 | 757 
7,0 
12,5 | 767 
18 773 
18 
17 
20 785 
21 
13 795 
13 
7,5 
16 
14 | 809 
14 
10 
7,4 
7,5 | 825 
19 
20 
a) 839 
6 
12 
16 851 
9 
. 16 851 
9 
10 855 
9,3 
8,5 
20 


type 


BLX68 


BLX69A 


BLX91A 


BLX91CB 


BLX92A 


BLX93A 


BLX94A 
BLX94C 
BLX95 


BLX96 


BLX97 


BLX98 


Notes 


envelope 


SOT-48/3 


SOT-48/2 


SOT-48/3 


SOT-48/3 


SOT-48/3 


SOT-48/3 


SOT-48/2 
SOT-122 
SOT-56 


SOT-48/3 


SOT-48/3 


SOT-48/2 


mode of 
operation 


c.w.; class-B 


c.w.; Class-B 


c.w.; Class-B 


video cathode 


driver 


c.w.; Class-B 


c.w.; Class-B 


c.w.; Class-B 
c.w.; Class-B 


c.w.; class-B 


class-A 


class-A 


class-A 


VCE 
V 


13,8 
13,8 
12,5 
12,5 


| frequency 
MHz 


470 
470 
470 
175 


470 
470 
175 


470 
470 
470 
1000 


output power 


TYPE NUMBER 


SURVEY 


power gain | page 
dB 


typ. 12,3 
> 11 

typ. 12,6 
typ. 5,4 


“VCESM max. 65 V; C, typ. 3 pF” 


470 
470 
470 
1000 


470 
470 
470 
1000 


470 
470 


470 
175 


860 
860 


860 
860 


860 
860 


3. P.E.P. at d3 < —40 4B. 


2,4 
2,5 
3,0 
2,5 
7,0 
7,0 
8,0 
5,9 
25 

25 


40 
40 


0,5 
0,6 


1,0 
1,1 


3,5 


{4,0 


(note 1) 
(note 1) 


(note 1) 
(note 1) 


(note 1) 
(note 1) 


typ. 10,8 
> 11 

typ. 11,7 
typ. 5,5 
typ. 8,5 
> 8,5 
typ. 9,0 
typ. 5,2 


4. P.E.P. at d3 typ. —30 dB. 
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879 


887 


897 


901 


911 


921 
921 
931 


941 


949 


957 


13 


TYPE NUMBER 
SURVEY 


type 


BLY87A 
BLY87C 
BLY88A 
BLY88C 


BLY89A 
BLY89C 


BLY90 © 


BLYSIA 


BLY9IC - 


BLY92A 
BLY92C 
BLY93A 
BLY93C 
BLY94 


2N3375 


2N3553 
2N3632 
2N3866 
2N3924 
2N3926 
2N3927 
2N4427 


type 


(MOSFETs) 


BLF146 
BLF242 
BLF244 


~ BLF245 


envelope 


SOT-48/2 


SOT-120 


SOT-48/2 


SOT-120 


SOT-56 
SOT-120 
SOT-55 
SOT-48/2 
SOT-120 
SOT-48/2 
SOT-120 
SOT-56 
SOT-120 
SOT-55 


TO-60 


TO-39/1 
TO-60 
TO-39/1 
TO-39/1 
TO-60 


TO-60 
TO-39/1 


envelope 


SOT-121 
SOT-123 
SOT-123 
SOT-123 
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mode of 


operation 


C.W.; class-B 
c.w.; class-B 
C.W.; class-B 
c.w.; Class-B 


c.w.; class-B 
c.w.; class-B 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 
c.w.; Class-B 


c.w.; class-B 


c.w.; class-B 
c.w.; class-B 
c.w.; Class-B 
C.W.; class-B 
c.w.; Class-B 


c.w.; class-B 


c.w.; Class-B 


mode of 
operation 


S.S.B.; class-A-B 


c.w.; class-B 
c.w.; class-C 
c.w.; class-B 


frequency 
MHz 


175 
175 


175 
175 


175 
175 


175 
175 


175 
175 
175 
175 
175 
175 
175 
175 
175 
175 


100 
400 


175 
175 
400 
175 
175 
175 
175 


frequency 


MHz 


output power 


W 


Output power 


Ww 


power gain | page 


dB 


9 967 
9 

12 975 
11,5 

7,5 | 983 
75 

80 | 991 
75 

6 999 
6 1009 
50 | 1017 
12 | 1025 
12 | 1033 
10 | 1041 
10 | 1049 
9 1057 
9 1065 
7 1073 
88 | 1081 
4,8 

10 | 1081 
59 | 1081 
10 | 1097 
6 1105 
5,4 | 1105 
48 | 1105 
10 | 1097 


155 
159 
163 


TYPE NUMBER 
SURVEY 


type envelope mode of frequency output power | power gain | page 
(modules) operation MHz W dB 

BGY 22 SOT-75A C.W. 380—512 > 2,5 17 75 
BGY22A SOT-75A C.W. 420—480 ee A 17 75 
BGY23 SOT-75A C.W. 380—480 > 7,0 4,5 83 
BGY23A SOT-75A C.W. 420—480 > 7,0 4,5 83 
BGY32 SOT-132 C.W. 68—88 > 18 22,6 91 
BGY33 SOT-132 C.W. 80—108 > 18 22,6 91 
BGY35 SOT-132 C.W. 132—156 > 18 20,6 91 
BGY36 SOT-132 C.W. 148—174 > 18 20,8 91 
BGY40A SOT-132 C.W. 400—440 > 11,5 18,8 101 
BGY40B SOT-132 C.W. 440—470 > 10 18,8 101 
BGY41A SOT-132 c.w. 400—440 > 15,6 19,4 101 
BGY41B SOT-132 C.W. 440—470 > 15 19,4 101 
BGY43 SOT-132 C.W. 148—174 > 13 19,4 109 
BGY45A SOT-183 C.W. 68—88 > 30 20,0 117 
BGY45B SOT-183 c.W. 148—174 > 30 20,0 121 
BGY46A SOT-181 C.W. 400—440 > 1,4 15,0 125 
BGY46B SOT-181 C.W. 430—470 > 1,4 15,0 125 
BGY47A SOT-181 C.W. 400—470 > 3,2 18,0 127 
BGY47F SOT-181 c.W. 460—512 Se 18,0 127 
BGY48A SOT-182 C.W. 400—440 > 5,0 21,5 129 
BGY48B SOT-182 C.W. 430-470 > 5,0 21,5 129 
BGY48C SOT-182 C.W. 460—512 = 80 21,5 129 
BGY90A SOT-197 C.W. 806—890 = 75 15,7 133 
BGY90B SOT-197 C.W. 870—950 =~ G5 15,7 137 
BGY93A SOT-182 C.W. 68—88 > 2,0 17,5 141 
BGY93B SOT-182 C.W. 136-156 > 2,0 17,5 141 
BGY93C SOT-182 c.W. 148—174 > 2,0 17,5 141 
BGY94A SOT-182 C.W. 68—88 > 5,0 21,5 143 
BGY94B SOT-182 C.W. 132—156 > 5,0 21,5 143 
BGY94C SOT-182 C.W. 148-174 > 5,0 21,5 143 
BGY95A SOT-200 C.W. 825—845 > 2,5 21,0 147 
BGY95B SOT-200 C.W. 890—915 oe 255 21,0 147 
BGY96A SOT-200 C.W. 825—845 > 25 21,0: 149 
BGY96B SOT-200 C.W. > 2,5 21,0 149 


890—915 
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LINE-UPS 


In this section we present information on recommended circuit line-ups in the main r.f. power appli- 
cation areas. A comprehensive range of output power levels is indicated together with our recommended 
types in the particular line-up configuration. The necessary drive power level for each line-up is indi- 


cated in the first column. 


More detailed application information as well as computer aided design parameters are available on 


request. 


S.S.B. TRANSMITTERS (1,5 MHz — 30 MHz) 


Ist stage 


input power 


30 BLY87C 

30 BLV10 

50 BLY88C 

50 BLV11 
100 BLY89C 
100 BLW87 
140 2 x BLW87 

50 BLY91C 

50 BLV20 
150 BLW83 
250 2 x BLW83 
220 2 x BLW86 
500 2 x BLW86 
680 2 x BLW78 
300 2x BLX13C 
300 2 x BLW83 
600 2 x BLX39 
600 2 x BLW50F 

40 BLY91C 

40 | BLV20 


MILITARY COMMUNICATION TRANSMITTERS (25 MHz — 80 MHz) 


input power | ist stage 


mW 


2nd stage 3rd stage 


2x BLY89C 
2 x BLW87 
2 x BLW60C 
2 x BLW85 
4 x BLW60C 
4x BLW85 
2 x BLW9Q9 


2 x BLX13C 
2 x BLW83 
2 x BLW76 
2x BLW77 
2 x BLW97 
4x BLW77 
4x BLW97 


2x BLX15 
2 x BLW96 
4x BLX15 
4x BLW95 
2 x BLW78** 
4 x BLW50F 


8x BLX15 
8 x BLW96 


2nd stage 3rd stage 


2 x BFQ42 
2 x BLW80 
2 x BLW29 
2 x BLY92C 
2x BLY9IC 
2 x BLV20 


2 x BLX39 
2 x BLW86 


@® See Handbook wideband transistors and hybrids. 


* Class-A operation. 


** 28 V supply voltage; class-A operation. 


stud S 
flange F 


mmamnNA”A rm NHNHTNANA NM 


1709 71omO7NYnN TMT 
_ 


stud S 
flange F 


TMONMND | 
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MOBILE TRANSMITTERS (68 MHz — 87,5 MHz) 


input power Ist stage 2nd stage Py VCE stud S 
mW WwW V flange F 
20 | 2N4427 BLY87C 8 13 S 
20 2N4427 BLV10 8 13 F 
35 | 2N4427 BLW29 14 — 13 S 
10 | BSX19 @ BGY32 | 18 13 F 
70 BFQ42 BLW31 | 28 13 S 
160 BFQ43 BLW60C 45 13 S 
160 BFQ43 BLW85 45 13 F 
190 BLV10 BLV75/12 75 13 F 


BASE STATIONS (68 MHz — 87,5 MHz) 


stud S 
flange F 


input power 2nd stage 


mW 


Ist stage 3rd stage 


BFS23A BLY93C S 

65 BFS23A BLW84 F 

125 BLX92A BLX39 S 

15 2N3866 BLV21 F 

50 2N3866 ** BLY93C ** S 

50 2N3866 ** BLW84 ** F 

F.M. BROADCAST TRANSMITTERS (87,5 MHz — 108 MHz) 

input power 1st stage 2nd stage 3rd stage stud S 
mW flange F 


S 

BLW78 F 

100 2 x BLV25 F 

500 4x BLV25 F 

—_ 
A.M. AIRCRAFT TRANSMITTERS (118 MHz — 136 MHz) 

input power 1st stage 2nd stage 3rd stage PL (carr) stud S 
WwW flange F 


BLX92A BLY93C 


240 BLY91C BLX39 S 
240 BLV20 BLW86 F 
100 BLX92A BLY93C S/F 
100 BLX92A 


BLW84 13/28 S/F 


@ See Handbook small signal transistors. 
** 28 V supply voltage. 
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PORTABLE AND MOBILE TRANSMITTERS (132 MHz — 174 MHz) 


stud S 
flange F 


2nd stage {3rd stage 


input power | 1st stage 


mW 


2N4427 BFQ43 


100 2N4427 BLY87C S 
100 2N4427 BLV 10 F 
125 BFQ42 BLW29 S 
150 BGY36 F 
250 BFQ43 BLW31 S 
100 2N4427 BLW29 BLV45/12 S/F 
115 BGY43 BLV45/12 F 
120 BFQ42 BLW29 BLV75/12 S/F 
BASE STATIONS (132 MHz — 174 MHz) 
input power | ist stage 2nd stage (3rd stage Pr VCE stud S 
mW WwW flange F 
200 BLY91C BLY93C 25 28 S 
200 BLV20 BLW84 25 28 F 
25 2N3866 BLY91C BLX39 50 28 S 
25 2N3866 BLV20 BLW86 50 28 F 
200 BFS23A BLY93C 2 x BLX39 100 28 S 
200 BFS23A BLW84 2 x BLW86 100 28 F 


TV TRANSPOSERS (Band III: 174 MHz — 230 MHz) 


input power | 1st stage 2nd stage 4th stage 
mW 


TV TRANSMITTERS (Band III: 174 MHz — 230 MHz) 


input power j1ststage |2ndstage 3rd stage Po sync* VCE — 
mW V 
2x BLV31 |2 x BLV33F 28 
10 2 x BLV32F/2 x BLV36 250 28 
35 2 x BLV33F/4 x BLV36 470 28 
75 900 28 
a— 


*With linearity correction. 
@ See handbook wideband transistors and hybrids. 


August 1986 19 


LINE-UPS 


—> 


— 


— *With linearity correction. 


20 


PORTABLE AND MOBILE TRANSMITTERS (400 MHz — 512 MHz) 


input power 
mW 


Ist stage 


BFR96 @ 


45 BLV90 
BGY40A 
me BGY40B 
15 | BFR9S 
BGY41A 
aid BGY41B 
400 BLU99 
100 BGY40A/B 
280 BLU99 
400 BLU99 


stud S 
flange F 


2nd stage | 3rd stage 


BLW79 
BLU99 


BLU99 


BLU20/12 
BLU30/12 


BASE STATIONS (400 MHz — 470 MHz) 


input power | 1st stage 


mW 

45 BLX91A 
250 BLW90 

45 BLX91A 


TV TRANSPOSERS (Band IV/V: 470 MHz — 860 MHz) 


input power | 1st stage 


mW 


tr rnnernrneennen 


BFQ34 @ 
BLW32 
BLW32 
BLW32 


POWN OH OC 


1 
1 BFQO68 e 


BFQ68 @ . 


BLU20/12 | BLU45/12 S/F 
BLU20/12 | BLU60/12 S/F 
2nd stage |3rdstage (4th stage stud S 
flange F 
BLX94C S 
BLX95 S 
BLX94C (2x BLX95 S 
2nd stage |3rdstage [4th stage VCE 


BFQ68 e@ 


TV TRANSMITTERS (Band IV/V: 470 MHz — 860 MHz) 


1st stage 


input power 


BLW33 25 
BLW33 2 x BLW34 |2 x BLW98 25 
BLW33 2 x BLW34 {2 x BLV57 25 
2 x BLW34/ 2 x BLW98 |4 x BLV57 25 
2 x BLW34) 2 x BLV57 |8 x BLV57 25 
2nd stage | 3rdstage 4th stage VCE 


12 BFR96S e| BFOQ68e | 2x BLW34 |2 x BLV59 28 
30 2 x BLW33| 2 x BLV57 |4 x BLV59 28 
80 BFO68e | 2x BLW34| 4x BLV57 |8 x BLV59 28 


®@ See handbook ‘‘Wideband transistors and hybrids’’. 
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MOBILE TRANSMITTERS (800 MHz — 960 MHz) 


input power | 1st stage 2nd stage | 3rdstage | 4th stage 


S/F 


BASE STATIONS (800 MHz — 960 MHz) 


stud S 
flange F 


input power | 1st stage 2nd stage | 3rd stage 


mW 


S/F 


250 


Notes 


1. For TV transposers and transmitters, the input powers quoted relate to the peak sync levels. 

222 6 sync for transposers is the peak sync output power for a three-tone intermodulation distortion of 
—54 dB (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB) without pre-correction. 

3. Po sync is the peak sync output power of a transposer before the sound carrier has been added. 
After addition of the sound carrier the peak output power will be approximately twice Po gync- 
In transposers with pre-correction the intermodulation distortion is reduced and therefore Py sync 
can be increased. However there is a limit formed by the saturated output power of the transistor. 
Taking this into account Po gat is the maximum value of Pg sync in pre-corrected systems. 

4. In the transmitter line-ups the output stage operates in class-AB, the driver stages in class-A. 

5. Po sync for transmitters is the peak sync output power at 1 dB power gain compression. 
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GENERAL 


Type designation 

Rating systems 

Letter symbols 

S-parameters 

Mounting recommendations 


TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR SEMICONDUCTOR DEVICES 


This type designation code applies to discrete semiconductor devices — as opposed to integrated 
circuits —, multiples of such devices and semiconductor chips. 


“Although not all type numbers accord with the Pro Electron system, the following explanation is given 
for the ones that do.”’ 


A basic type number consists of: 
TWO LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST LETTER 

The first letter gives information about. the material used for the active part of the devices. 
A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 

B. SILICON or other material with band gap of 1,0 to 1,3 eV. 

C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 

R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 


SECOND LETTER 


The second letter indicates the function for which the device is primarily designed. 


A 
B. 
C. 
D 
E. 
F. 
G 
H. 
L. 
N 
P. 
Q 
R 
S. 
T. 
U 
X. 
Y 
Z. 


. DIODE; signal, low power 

DIODE; variable capacitance 

TRANSISTOR; low power, audio frequency (Ry, j-mb > 15 K/W) 

- TRANSISTOR; power, audio frequency (R¢h j-mb < 15 K/W) 

DIODE; tunnel 

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W) 

. MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator 
DIODE; magnetic sensitive 

TRANSISTOR; power, high frequency (Ry, j-mb < 15 K/W) 

. PHOTO-COUPLER 

RADIATION DETECTOR; e.g. high sensitivity phototransistor 

. RADIATION GENERATOR; e.g. light-emitting diode (LED) 

. CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rip j-mb > 15 K/W) 
TRANSISTOR; low power, switching (Rth j-mb > 15 K/W) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rip, j-mb < 15 K/W) 

- TRANSISTOR; power, switching (Rth j-mb < 15 K/W) 

DIODE: multiplier, e.g. varactor, step recovery 

. DIODE; rectifying, booster 

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 
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TYPE 
DESIGNATION 


SERIAL NUMBER 


Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.* 
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for 
industrial/professional equipment. * 

This letter has no fixed meaning except W, which is used for transient suppressor diodes. 


VERSION LETTER 


It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a 
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud. 


SUFFIX 


Sub-classification can be used for devices supplied in a wide range of variants called associated types. 
Following sub-coding suffixes are in use: 


1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE 
| NUMBER 
A. 1% (according to IEC 63: series E96) 
B. 2% (according to IEC 63: series E48) 
C. 5% (according to IEC 63: series E24) 
D. 10% (according to IEC 63: series E12) 
E. 20% (according to IEC 63: series E6) 
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for 
~ the whole range. 
The letter ‘V’ is used instead of the decimal point. 


2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER 
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage VR. The © 
letter ‘V’ is used as above. 


3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS: 
ONE NUMBER 
The NUMBER indicates the rated maximum repetitive peak reverse voltage (VR Ry) or the rated 
repetitive peak off-state voltage (Vp Ry), whichever is the lower. Reversed polarity is indicated by 
letter R, immediately after the number. 


4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—) 
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER. 


5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke 
(/). aS 


The NUMBER indicates how many basic devices are assembled into the array. 


* When these serial numbers are exhausted the serial number for consumer types may be extended to 
four figures, and that for industrial types to three figures. 
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RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(IEC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. . 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 
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LETTER SYMBOLS 


LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 


based on IEC Publication 148 


LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 


Basic letters 


The basic letters to be used are: 


I, i = current 
V, Vv = voltage 
P, p = power. 


Lower-case basic letters shall be used for the representation of instantaneous values 
which vary with time. 
In all other instances upper -cas¢ basic letters shall be used. 


Subscripts 


A,a 
(AV), (av) 
B. b 
(BR) 
C,ec 


~ 


~~ 


~~ 


ou BONE CES. 
RO woe me DM Cu 


“ 


(RMS), (cms) 


5S, Ss 
xX, xX 
Lee 


Anode terminal 

Average value 

Base terminal, for MOS devices: Substrate 

Breakdown 

Collector terminal 

Drain terminal 

Emitter terminal 

Forward 

Gate terminal 

Cathode terminal 

Peak value 

As third subscript: The terminal not mentioned is open circuited 

As first subscript: Reverse. As second subscript: Repetitive. 

As third subscript: With a specified resistance between the terminal 
not mentioned and the reference terminal. 

R.M.S. value | 


As first or second subscript: Source terminal (for FETS only) 


As second subscript: Non-repetitive (not for FETS) 

As third subscript: Short circuit between the terminal not mentioned 
and the reference terminal 

Specified circuit 

Replaces R to indicate the actual working voltage, current or power 

of voltage reference and voltage regulator diodes, 


Note: No additional subscript is used for d.c. values. 
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LETTER SYMBOLS 


Upper-case subscripts shall be used for the indication of: 


a) continuous (d.c.) values (without signal) 
| Example Ip 


b) instantaneous total values 
Example ip 


c) average total values 

Example IB(AV) 
d) peak total values 

Example Ipyy 
e) root-mean-square total values 


Lower-case subscripts shall be used for the indication of values applying to the varying 
component alone: 


a) instantaneous values 

Example ip 
b) root-mean-square values 

Example I}(rms) 
c) peak values 

Example Ipm 


d) average values 
Example Ip(av) 


Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. 


Additional rules for subscripts 
Subscripts for currents 


Transistors: If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). 


Examples: Ip, ip, ip. Ibm 


Diodes : To indicate a forward current (conventional current flow into the anode 
terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode termina]) the subscript R or r 
should be used. 


Examples: Ip, Ig, ip, Igrms) 
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Subscripts for voltages 


Transistors: If it is necessary to indicate the points between which a voltage is meas- 
ured, this should be done by the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 

Examples: V__, v._, v, , V 
pres: pe’ ‘Br’ ‘be’ ‘bem 

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 

Examples: V_, V,, v_, V 
P BUR FR. om 
Subscripts for supply voltages or supply currents 


Supply voltages or supply currents shall be indicated by repeating the appropriate term- 
inal subscript. 
Examples: V__, I 
| a 0. a 0 
Note: If it is necessary to indicate a reference terminal, this should be done by a third 
subscript 


Example: VccR 


Subscripts for devices having more than one terminal of the same kind 


If a device has more than one terminal of the same kind, the subscript is formed by the 
appropriate letter for the terminal followed by a number; in the case of multiple sub- 
scripts, hyphens may be necessary to avoid misunderstanding. 


Examples: I = continuous (d.c.) current flowing 


B2 . ; 
into the second hbase terminal 


V , = continuous (d.c.) voltage between 
B2-E ; 
the terminals of second base and 
emitter 


Subscripts for multiple devices 


For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis- 
understanding. . 


Examples: loc = continuous (d.c.) current flowing 
into the collector terminal of the 
second unit 


Vic-2c * continuous (d.c.) voltage between 
the collector terminals of the 
first and the second unit. 
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LETTER SYMBOLS 


Application of the rules 


The figure below represents a transistor collector current as a function of time. It con- 
sists of a continuous (d.c.) current and a varying component. 


collector | a , | f 
current ' 1 
Mest Of TS Nice as 
’ eae aa Teirms) é, ii 
Te(av) ' | 
le 
To(rms) A ! 
I¢ Tom t Tevay) 
(no signal) 


; = 
LETTER SYMBOLS FOR ELECTRICAL PARAMETERE METERS 
Defenition 


time 7265988 


For the purpose of this Publication, the term "electrical parameter" applies to four- 
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan- 
ces and admittances, inductances and capacitances. 


Basic letters 


The following is a list of the most important basic letters used for electrical parameters 
of semiconductor devices. 


B,b = susceptance; imaginary part of an admittance 
C = capacitance 

G,g = conductance; real part of an admittance 

H,h = hybrid parameter 

L = inductance 

R,r = resistance; real part of an impedance 

X,X = reactance; imaginary part of an impedance 
Y,y = admittance; 


Z,Z = impedance; 
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LETTER SYMBOLS 


Upper-case letters shall be used for the representation of: 


a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; 


b) all inductances and capacitances. 

Lower-case letters shall be used for the representation of electrical parameters inher- 
ent in the device (with the exception of inductances and capacitances). 

Subscripts 


General subscripts 


The following is a list of the most important general subscripts used for electrical para- 
meters of semiconductor devices: 


Tat = forward; forward transfer 
1, i(or 1) = input 

L,1 = load 

O, o (or 2) = output 

R,r = reverse; reverse transfer 
5, s = source 


E ai ES % Zi 
xamples S? he ne 


The upper-case variant of a subscript shall be used for the designation of static (d.c.) 
values. 


Examples : hog = static value of forward current transfer ratio in common- 
emitter configuration (d.c. current gain) 
Ry = d.c. value of the external emitter resistance. 


Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate electri- 
cal quantities at the operating point. 


The lower-case variant of a subscript shall be used for the designation of small-signal 
values. | 


Examples: hee = small-signal value of the short-circuit forward 
current transfer ratio in common-emitter confi- 
guration 


Ze = R Si ix, small-signal value of the external impedance 


Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 


FE’ YRE’ ‘fe 


Examples: h 
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Subscripts for four-pole matrix parameters 


The first letter subscript (or double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 
Examples: h, (or h,_) 
i 1] 
h (or h,.) 
O 24 
h. (or h 
nt (or He’) 
r 12 
A further subscript is used for the identification of the circuit configuration. When no 
confusion is possible, this further subscript may be omitted. 


Examples: Dee (or Doe bop (or Doi) 
Distinction between real and imaginary parts 


If it is necessary to distinguish between real and imaginary parts of electrical parame- 
ters, no additional subscripts should be used. If basic symbols for the real and imagina- 
ry parts exist, these may be used. 

Examples: Z = R, ef jx, 


Vig. Bee Tipps 


If such symbols do not exist or if they are not suitable, the following notation shall be 
used: 


Examples: Re (he) etc. for the real part of he 


Im (hi) etc. for the imaginary part of bay 
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S-PARAMETERS 


SCATTERING PARAMETERS 


In distinction to the conventional h. y and z-paramcters, s-parameters relate to travel- 
ling wave conditions. The figure below shows a two-port network with the incident and 


reflected waves aj, bj, a9 and bo. 


O 
7Z65646.1 


Z, = characteristic impedance of the transmission line in which the two-port is 


( 
connected, 


incident voltage 


ul 


We 
Vr 


iI 


reflected (generated) voltage 


The four -pole equations for s-parameters are! 
by = $144] 2 $1249 
PRES 2a S904) 


Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that: 
eI 

eect ay 

Dy 

Ss e/a a5 

bo 

aa a ay 

be 

Bono 22 = a5 


az = 0 


ay = 0 


ag = 0 


ay = 0 


I) The squares of these quantities have the dimension of power. 
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S-PARAMETERS 


The s-parameters can be named and expressed as follows: 


Sj = $4.5 Input reflection coefficient. 
The complex ratio of the reflected wave and the incident wave at the input, 
under the conditions Z) = Z, and V,9 = 0. 


S,. = S19 = Reverse transmission coefficient. 
The complex ratio of the generated wave at the input and the incident wave at 
the output, under the conditions Z, = Zy and V.7 = 0. 


Sp = S91 > Forward transmission coefficient. 
The complex ratio of the generated wave at the output and the incident wave at 
the input, under the conditions Z, = Z, and V.9 = 0 


= $99 = Output reflection coefficient. 
The complex ratio of the reflected wave and the incident wave at the output, 
under the conditions Z. = Zo and Vg] = 0. 
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MOUNTING 
RECOMMENDATIONS 


RECOMMENDATIONS FOR MOUNTING 
FLANGE R.F. POWER TRANSISTORS 


Flange r.f. transistors are easy to mount but for optimum performance we offer the following 
recommendations: 


— Holes or tapped holes in the heatsink should be free from burrs and spaced at 18,42 mm 
(+ 0,05; —0,05) between centres. They must have a depth of at least 6 mm. 
Recommended screw: for SOT-119, SOT-121 and SOT-161 cheese-head 4-40 UNC/2A, for 
SOT-123 and SOT-160 also M3. A washer to spread the joint pressure is also recommended. 

— For transistors dissipating up to 80 W the heatsink thickness should be at least 3 mm copper 
(> 99,9%, ETP-Cu) or 5 mm aluminium (> 99,0% Al). For transistors dissipating more power, the 
thickness should be increased proportionally. 

— The flatness of the heatsink mounting surface must be > 0,02 mm with a surface roughness 
Rz <0,5 um (preferably by grinding or lapping). 

— The sparing use of evenly distributed heatsink compound on the transistor flange is recommended. 
Suitable heatsink compound brands are: Dow Corning 340, Eccotherm TC-5 (E&C), Wakefield 120. 

— The screws through the flange holes should first both be tightened to 0,05 Nm (finger tight), and 
then tightened to 0,6 to 0,75 Nm, to achieve the published thermal resistance between the mounting 
base and heatsink. 


— When a transistor is removed from the heatsink, the flange will almost certainly have been distorted 
by the joint pressure. Grinding or lapping of the flange according to the information above is 
necessary if the transistor is remounted. 
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MOUNTING 
RECOMMENDATIONS 


RECOMMENDATIONS FOR MOUNTING %", %° AND %” 
CAPSTAN HEADERS AS USED FOR R.F. POWER TRANSISTORS 


A nickel plated brass nut is supplied with each transistor for securing it to a heatsink. 


Screw threads, diameter and nuts: 


maximum diameter 
of threaded stud 


mounting base diameter thread nut thickness 


yy 8-32UNC-2A(B) , 4,14 mm 3,5and 5mm 
Fei" 10-32UNF-2A(B) 4,80 mm 5mm 
yA" %"" x 2BUNF-2A(B) 6,33 mm 55mm 


To ensure optimum heat transfer and to avoid damage to the threaded stud of the transistor the 
following recommendations should be observed. 


— Diameter of the mounting hole in the heatsink: 
%"" stud diameter 4,15 +0,05; —-O mm 
%"" stud diameter 4,85 +0,05; —O mm 
Ya"" stud diameter 6,35 +0,05; —O mm 


Heatsink surfaces at the mounting hole to be flat, parallel, and free of burrs or oxidation. 


— Mounting nut torque: 
%"" nut minimum 0,75 Nm (7,5 kg cm) maximum 0,85 Nm (8,5 kg cm) 
%”’ nut minimum 1,5 Nm(15 kgcm) maximum 1,7. Nm (17 kg cm) 
%"" nut minimum 2,3. Nm (23 kg cm) maximum 2,7. Nm (27 kg cm) 


— Recommended distance from the surface of the heatsink to the top surface of the printed-circuit board: 
%"' capstan header 2,9+0; —0,2 mm 
%"' capstan header 3,8 + 0; —0,2 mm 
%"" capstan header 4,8 +0; —0,2 mm 


It is important that the above maximum printed-circuit board mounting heights are not exceeded in 
order to prevent stress being applied to the encapsulation. Upward lead bending, in particular, can 
damage the encapsulation and impair the sealing of the header. 


— Experience indicates that flux or flux solutions can penetrate even hermetically sealed ceramic- 
capped transistors. To prevent this, tin and wash the printed-circuit boards before mounting the 
power transistors, then solder the transistors in place without using flux. 


— The leads may be tinned by dipping them, full length, into a solder bath at about 230 °C. Note, no 
flux should be used during tinning. 


— The full mounting-nut torque (specified above) should be applied only once during the life of the 
transistor. For pre-assembly testing, apply no more than two thirds of the specified torque. 


— Since locking washers are much harder than most heatsink materials, their locking action might 
‘deteriorate during the life of the transistor. The use of locking washers is therefore not recommended. 
Instead, tighten the nuts to their specified torque, allow about 30 minutes for them to bed down, 
then re-tighten. After this, apply locking paint. 
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DEVICE DATA 


BFQ42 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile 
transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. The 
BFQ42 is especially suited as a driver transistor for the BLW29 in a two-stage wideband or semi-wide- 
band v.h.f. amplifier delivering 15 W output power. 


It has a TO-39 metal envelope with the collector connected to the case. 
QUICK REFERENCE DATA 


R.F. performance up to Tampb = 25 °C; Rth c-g = 32 K/W 


mode of operation 


c.w. class-B 


c.w. class-B 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-39; collector connected to case. 


_Yost 
t 4 max 
8,5 = 
max 


a 6,6 Sellen 12,7 _» 


max min 72593221 


Maximum lead diameter is guaranteed only for 12,7 mm. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Ver = 0) 
peak value 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (average) 

Collector current (peak value); f > 1 MHz 
Total power dissipation up to Tmp = 25 °C 
Storage temperature 


Junction temperature 


7277613 


(1) Mounted on a heatsink. 


1. heatsink 


(2) Free-air operation; using a spring cooling clip. 


: top view 
Fig. 2 D.C. SOAR. 
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VCESM max. 36 V 
VCEO max. 18 V 
VEBO  — max. 4V 
IC(AV) ‘max. 06 A 
ICM max. 18A 
Prot max. 7,2 W 
Tstg —65 to+ 200 °C 
Tj max. 200 °C 
7277614 
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(1) Short-time r.f. operation during mismatch; 
Rth mb-h = 3 K/W; Rth c-a = 32 K/W; 
f > 1 MHz. 

(2) Continuous d.c. and r.f. operation; 
Rth mb-h =3 K/W; Rth c-g = 32 K/W. 


Fig. 3 Total power dissipation; Vcr < 16,5 V. 
Mounted on a heatsink. 

Free-air operation; using a spring 
cooling clip having a thermal resistance 
of 32 K/W. 


V.H.F. power transistor 


THERMAL RESISTANCE 
From junction to mounting base 
From junction to case 


From mounting base to heatsink 


CHARACTERISTICS 

Tj = 25 9C 

Collector-emitter breakdown voltage 
Vee =0; Ic =2mA 

Collector-emitter breakdown voltage 
open base; Ic = 25 mA 


Emitter-base breakdown voltage 
open collector; |— = 1mA 


Collector cut-off current 
VBE =0; VcE= 18 V 
Second breakdown energy; L = 25 mH; f = 50 Hz 


open base 
Ree = 10 Q 


D.C. current gain * 
Ic =0,25 A; Vcp =5V 
Collector-emitter saturation voltage* 
Ic = 0,75 A; Ip =0,15A 
Transition frequency at f = 100 MHz * 
—lIe = 0,25 A; Veg = 13,5 V 
—le = 0,75 A; Vcp = 13,5 V 
Collector capacitance at f = 1 MHz 
l—E = 1g =0; Vcp = 13,5 V 
Feedback capacitance at f = 1 MHz 
Ic = 20 mA; Veg = 13,5 V 


* Measured under pulse conditions: ty < 200 ys; 6 < 0,02. 


Rth j-mb 
Rth j-c 
Rth mb-h 


V(BR)CES 
V(BR)CEO 
V(BR)EBO 
ICES 


Espo 
ESBR 


hFE 


SS 
= 


typ 
10 


typ. 


typ 
typ 


typ. 


typ. 


BFQ42 


24 
29 


36 


18 


0,5 
0,5 


. 30 
to 60 


0,9 


. 750 
. 625 


8,6 


3,8 


K/W 
K/W 
K/W 


mA 


mJ 
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7277616 


7277615 


25 °C. 
7277617 


25 °C. 


Fig.5 Ip =1,=0;f=1 MHz; Tj 
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0,5 
Fig. 6 Vcopg = 13,5 V; f = 100 MHz; T; 


Fig. 4 Typical values; Tj = 25 OC. 
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V.H.F. power transistor BFQ42 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Tamb = 25 OC; Rit c-a = 32 OC/W 


Ic (A) n (%) 


<016 > 11 |<025 > 60 22 —j18 
_ typ. 10,5 typ. 65 — 
oe C5 
fe T.U.T. 0 50% 
L1 7 
C6 
5020 ee ig 
C2 7 


L4 il 
R1 i Hf L2 | 
". 7277625.1 


; , TVG 
Fig. 7 Test circuit; c.w. class-B. 


List of components: 

C1 = C2 = C5 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

C3 = 100 pF ceramic capacitor 

C4 = 100 nF polyester capacitor 

C6 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

L1 = 3 turns enamelled Cu wire (1,0 mm); int. dia. 4,0 mm; length 4 mm; leads 2 x 5 mm 
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = L5 = 4 turns Cu wire (1,0 mm); int. dia. 6,0 mm; length 6 mm; leads 2 x 5 mm 


R1 = 220 Q carbon resistor 
R2 = 10 {2 carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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BFQ42 


APPLICATION INFORMATION (continued) 


110 


7Z277578.1 


7277579 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 


Material of printed-circuit board: 1,6 mm epoxy fibre-glass. 
The length of the external emitter lead is 1,2 mm. 
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Tamb = 25 °C; —— Vce = 13,5 V; 


Fig. 10 Typical values; f = 175 MHz; 


175 MHz; 


25 °C; Rth c-a= 32 K/W. 


Fig. 9 Typical values; f 


Tamb 


APPLICATION INFORMATION (continued) 
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Fig. 11 R.F. SOAR (short-time operation Fig. 12 R.F. SOAR (short-time operation 
during mismatch); f = 175 MHz; Tp = 70 °C; during mismatch); f = 175 °C; Tampb = 70 °C; 
Rth mb-h =3 K/W; VcEnom = 13,5 V or 12,5V; Reh ¢-g=32 K/W; VCEnom = 13,5 V or 12,5 V; 
Ps = Pgnom at VCEnom and VSWR = 1. Ps = Pgngm at VCEnom and VSWR = 1. 


Note to Figs 11 and 12: 

The transistor has been developed for use with unstabilized supply voltages. As the output power and 
drive power increase with the supply voltage, the nominal output power must be derated in accordance with 
the graph for safe operation at supply voltages other than the nominal. The graph shows the permissible 
output power under nominal conditions (VSWR = 1), as a function of the expected supply over-voltage 
ratio with VSWR as parameter. | 


The graph applies to the situation in which the drive (Ps/PSpom) increases linearly with supply over- 
voltage ratio. 
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OPERATING NOTE Below 100 MHz a base-emitter resistor of 22 Q is recommended to avoid oscil- 


lation. This resistor must be effective for r.f. only. 


| {| s az © 


LR mL SARL RARER 
LLRASRR URSA ERE RAE 


SAREE? RRRSER-“ CARED 
ame 


400 


BRGEES! ERR 


f (MHz) 


200 


| | tt | 
EERE BEZEL EAESERUESREER SS 


Fig. 14. 


7277624 


Fig. 13. 


= 

~ 

ae | aes 
Oe 
>. 

c > 

os N 
s+ io 
—- 1 | 
~ tg 

Lu 
SOs 
uw>e 

i. 2255" 

o 3° 
an 

is?) 

5 > N 
= 3" rr) 
Bae 
Oo > 6 mo 
OFF LL 


400 


f (MHz) 


200 


Sra ee PER OERSERY, CECA eee 
el eben 
SRS ESSE SARE ees 


N - 


o) om oo) -) on) 
= 


49 


cee) 
| 
o 
= 
oom 
oO 
tees 
6 
= 


BFQ43 
BFQ43S 


V.H.F. POWER TRANSISTORS 


N-P-N silicon planar epitaxial transistors intended for use in class-A, B or C operated mobile transmitters 
with a nominal supply voltage of 13,5 V. The transistors are resistance stabilized and guaranteed to with- 
stand severe load mismatch conditions with a supply over-voltage to 16,5 V. The BFQ43 and BFQ43S 
are especially suited as driver transistors for the BLW31 in a two-stage wideband or semi-wideband 

v.h.f. amplifier delivering 28 W output power. 


The BFQ43 and BFO43S have a TO-39 metal envelope with the emitter connected to the case which 
enables excellent heatsinking and emitter grounding. 


QUICK REFERENCE DATA 
R.F. performance up to Tp = 25 9C 


mode of operation f 


VCE 
V 


c.w. class-B 13,5 53 —j29° 
c.w. class-B 12,5 — 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-39; emitter connected to case. 
0,86 
max ew “ 
@ c 
wy ‘ pacing V5 
10 85 ee 
max max ———— 
e ’ aia 


* 
n 66 “pla 127, 
max min 


7278135 


_ Maximum lead diameter is guaranteed only for 12,7 mm. 
_ * Max. 4,9 for BFO43S. | 
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BFQ43 
BFQ43S 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (Vpr = 0) 


peak value VCESM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 1,25 A 
Collector current (peak value); f > 1 MHz lcm max. 3,75 A 
Total power dissipation up to Tmp = 25 °C Prot max. 12 W 
Storage temperature T stg ~—-65 to+ 175 °C 
Operating junction temperature Tj max. 200 °C 
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0,1 
5 20 30 
Vee (V) 
Fig. 2 D.C. SOAR. (1) Short-time r.f. operation during mismatch; 
f > 1 MHz. 
(2) Continuous d.c. and r.f. operation; derate 
by 0,05 W/°C. 


Fig. 3 Total power dissipation; Vcfe < 16,5 V. 
THERMAL RESISTANCE (dissipation = 4 W; Tmp = 82 °C, i.e. Th = 70 °C) 


From junction to mounting base Rthj-mb = 18 K/W 
From mounting base to heatsink Rthmb-h = 3 K/W 
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V.H.F. power transistors BFQ43 


BFQ43S 

CHARACTERISTICS 
Tj = 25 OC 
Collector-emitter breakdown voltage 

Vee =0; Ic =5mA V(BR)CES > 36 V 
Collector-emitter breakdown voltage 

open base; Ic = 50 mA V(BR)CEO e 18 V 
Emitter-base breakdown voltage 

open collector; l_ = 2 mA V(BR)EBO => 4V 
Collector cut-off current 

Vee =9; Vcr = 18 V ICES = 2 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 0,5 mJ 

Ree = 102 Espr > 0,5 mJ 
D.C. current gain * 

= typ. 40 

Ic=0,5 A; Voe=5V NFE 10 to 80 
Collector-emitter saturation voltage * 
Transition frequency at f = 100 MHz * 

—Ie = 0,5 A; Veg = 13,5 V fy typ. 750 MHz 

—le = 1,5 A; Veg = 13,5 V ft typ. 625 MHz 
Collector capacitance at f = 1 MHz 

le =le=0; Vep = 13,5 V Co typ. 15 pF 
Feedback capacitance at f = 1 MHz 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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V.H.F. power transistors BFQ43 
BFQ43S 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 OC 


f (MHz) Ps (W) 


Gp (dB) | Ic (A) 0 (%) 


175 <0,25 > 12 <054 > 55 
175 — typ. 12 — typ. 60 — 
16 C5 
26 T.U.T. D008 
L1 (\- C6 
5092 O & L4 
> Ah : 
of “ C4 R2 


7277637.1 


ef] {jo “el 
OO 
y y *Vcc 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 

C1 = C5 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 100 pF ceramic capacitor 

C4 = 100 nF polyester capacitor 


L1 = 2 turns Cu wire (1,0 mm); int. dia. 4,0 mm; length 3 mm; leads 2 x 5 mm 

L2 = 7 turns enamelled Cu wire (0,5 mm); int. dia. 3,0 mm; length 4 mm; leads 2 x 5 mm 
L3 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 4 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 5 mm; leads 2 x 5 mm 
L6 = 5 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 7,5 mm; leads 2 x 5 mm 


R1 = R2 = 10 Q carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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110 


7277575.1 


7277576 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 


Material of printed-circuit board: 1,6 mm epoxy fibre-glass. 
The case is directly grounded on the printed-circuit board. 
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Fig. 10 Typical values; f = 175 MHz; 


13,5 V; -—— Vor = 12,5 V. 


== VCE 


Vce = 13,5 V; —-— — Veg = 12,5 V. 
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The transistor has been developed for use with 


unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 


the nominal output power must be derated in 


accordance with the graph for safe operation at 


supply voltages other than the nominal. The graph 


shows the permissible output power under nominal 


conditions (VSWR = 1), as a function of the 


expected supply over-voltage ratio with VSWR as 


parameter. 


drive (Ps/Psnom) increases linearly with supply 


The graph applies to the situation in which the 
over-voltage ratio. 
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BFS22A 


V.H.F. POWER TRANSISTOR 


N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized. Every tran- 
sistor is tested under severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a TO-39 metal envelope with the collector connected to the case. 


QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 °C in an unneutralized common-emitter class-B circuit 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-39; collector connected to case. 


_____10,51 
t ~ pmax 
8,5 — 
max 


_ 6.6 | 12,7 
mae min "92593224 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 
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BFS22A 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector -base voltage (open emitter) VCBOM max. 36 ~6V 
peak value 

Collector -emitter voltage (open base) VCEO max. 18 V 

Emitter -base voltage (open collector) VEBO max. 4 V 

Collector current (average) IC(AV) max. 0.75 A 

Collector current (peak value) f > 1 MHz ICM max. 2.25 A 


Total power dissipation up to Aes = 25% 
f> 1MHz 
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operation i ae i 
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eee 
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Seg eene 
Bee eee 
Re aeRe 
Sar eeee 
ER eeeae 
aes 
bell 7 | 
0 50 - 100 Tmb(°C) 150 “& 6 7 89-490 Vee (V) 20 
Storage temperature T stg -65to +200 °C 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 22 K/W 


From mounting base to heatsink 
with a boron nitride washer 


for electrical insulation Rth mb-h 2.5  K/W 
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V.H.F. power transistor BFS22A 


CHARACTERISTICS 


T; = 25°C unless otherwise specified 


Collector cut-off current 
Ip = 0; VCE =14V ICEO < > mA 
Breakdown voltages 


Collector -base voltage 
open emitter, Ic = 1 mA V(BR)CBO > 36 V 


Collector -emitter voltage 
open base, Ic = 10 mA V(BR)CEO > 18 V 


Emitter -base voltage 
open collector, Iq = 1 mA V(BR)EBO > 4 V 
Transient energy 


L = 25 mH; f = 50 Hz 


open base E > 0.5 ms 
-VBE=1.5V; RBE =33 22 E > 0.5 mS 
D.C. current gain 
Ic = 500 mA; VCE =5 V hFE > ) 
Transition frequency 
Ic = 350 mA; VCE = 10V fr typ. 700 MHz 


Collector capacitance at f = 1 MHz 


. 15 
Ip =le = 0; Vcp=15V Ce "YP BF 


< 20 pF 
Feedback capacitance at f = 1 MHz 
Ic = 50 mA; VcR=15V -Cre typ. ll pF 
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V.H.F. power transistor . BFS22A | 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralised common-emitter class B circuit) 
= 175 MHz; Tinb UP to 25 °C 


Vcc(V) Pc(W) Py (W) Zi Y (mS) 


13.5 < 0.63 37 -j22 
12.5 typ. 0.63 typ.0.53 | typ.8 | typ. 60 - 
YL 


Test circuit == 
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Cl = C6 = 4 to 29 pF air trimmer with insulated rotor 
C2 = C7 = 4 to 29 pF air trimmer with non-insulated rotor 


C3.= 39 pF ceramic 
C4 = 100 pF ceramic 
C5 = 15 nF polyester 


Ll = 1 turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm 

L2 = 6 turns enamelled Cu wire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm 

L3 = L6 = ferroxcube choke (code number 4312 020 36640) 

L4 = 8 turns enamelled Cu wire (0.7 mm);int. diam. 4mm; leads 2 x 10 mm 

L5 = 5 turns enamelled Cu wire (1.0 mm); winding pitch 1.0 mm; int. diam. 8 mm; 
leads 2 x 10 mm 

L7 = 7 turns enamelled Cu wire (1.0 mm); winding pitch 1.0 mm; int. diam. 6 mm; 
leads 2x 5mm 


Rl = R2=10Q carbon 
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V.H.F. power transistor BFS22A 
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Conditions for R.F. SOAR: 
f = 175 MHz PSnom = Ps at Vcc = VeCnom and V.S.WSS. = 1 


VCCnom= 12.5 or 13.5 V 


The transistor has been developed for use with unstabilized supply voltages. As the 
output power and drive power increase with the supply voltage, the nominal output 
power must be derated in accordance with the graphs above for safe operation at 
supply voltages other than the nominal. The graphs show the allowable output power 
under nominal conditions, as afunction of the supply overvoltage ratio, with V.S.W.R. 
as parameter. 

The left hand graph applies to the situation in which the drive (Po/Psgpom) increases 
linearly with supply overvoltage ratio. | 

The right hand graph shows the derating factor to be applied when the drive (Po/Ponom) 
increases as the square of the supply overvoltage ratio (Voc/Vocnom ; 

Depending on the operating conditions, the appropriate derating factor may lie in the 
region between the linear and the square-law functions. 
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BFS22A 


OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 9 is recommended to” 


avoid oscillation. This resistor must be effective for both d.c. 
7Z68907 

power gain versus frequency 
(class B operation) 


7268908 
input impedance (series com- 
ponents) versus frequency 
(class B operation) 
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load impedance (parallel com- | 
ponents) versus frequency 
(class B operation) 


and r.f. 
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BFS23A 


V.H.F. POWER TRANSISTOR 


N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 28 V. The transistor is resistance stabilized. Every tran- 
sistor is tested under severe load mismatch conditions. 


It has a TO-39 metal envelope with the collector connected to the case. 


QUICK REFERENCE DATA 


R.F. performance up to Tmph = 25 OC in an unneutralized common-emitter class-B circuit 


mode of operation 


MECHANICAL DATA | Dimensions in mm 


Fig. 1 TO-39; collector connected to case. 


Yost 
8,5 el 
max 
—_ 


a 6,6 liek: 127 
max min 7259322.1 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 
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BFS23A 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM Max. 65 V 
Collector-emitter voltage (open base) VCEQ max. 36 =26V 
Emitter-base voltage (open collector) VEBO max. 4 WV 
Collector current (average) Ic(Av) Max. 0.5 A 
Collector current (peak value) f > 1 MHz ICM max. LS. ° ek 
Total power dissipation up to T,,, = 25 °C 

f> 1 MHz Prot max. 8 WwW 
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0 50 400 Tmb(°C) 150 
Storage temperature T stg -~65 to +200 °C 
Operating junction temperature T; max. 200 °C 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb == 22 K/W 


From mounting base to heatsink 
with a boron nitride washer 
for electrical insulation Rth mb-h = 2.5 K/W 
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V.H.F. power transistor BFS23A 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip = 0; Vop = 28 V ICKO *. 5 mA 


Breakdown voltages 


Collector-base voltage 
open emitter, Ic = 1 mA V(BR)CBO 7 65 V 


Collector-emitter voltage 
open base, Ic = ‘LO mA V(BR)CEO > 36 V 


Emitter-base voltage 
open collector; Ip = 1 mA V(BR)EBO > 4 V 
Transient energy 


L = 25 mH; f = 50 Hz 


open base E > Or ms 
—-VpR=1. SV; RR = 3392 E > 0.5 ms 
D.C. current gain 
Ic = 500 mA; Vcr =e V her => 5 
Transition frequency 
Ic = 400 mA; Vor = 20 V fp typ. 500 MHz 


Collector capacitance at f = 1 MHz 


Ip =Ie = 0; Vep = 30V e ope Ee ae 


< 1s: pF 


Feedback capacitance at f = 1 MHz 
Ic = 25 mA; VcR =30 V oa Oey typ. ae Dr 
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V.H.F. power transistor BFS23A 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit) 


Voc = 28 V; Tuy up to 25 °C 


mb 


Pg (W) | Py (W) | Ic (A) n(%) | 2 (Q) | Yq, (ms) 


175 2.3+j1.6 | 8.9 -j18.1 


Test circuit 


7260983 


Cl = C6 =4to 29 pF air trimmer with insulated rotor 
C2 = C7 =4to 29 pF air trimmer with non-insulated rotor 


C3 = 39 pF ceramic 
C4 = 100 pF ceramic 
Coss I5 nF polyester 


L1 = 1 turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm 

L2 = 6 turns enamelled Cuwire (0.7 mm); int. diam. 4mm; leads 2 x 10 mm 

L3 = L6 = ferroxcube choke (code number 4312 020 36640) 

L4 = 8 turns enamelled Cu wire (0.7 mm); int. diam. 4mm; leads 2 x 10 mm 

L5 = 5 turns enamelled Cuwire (1.0 mm); winding pitch 1.0 mm; int. diam. 8 mm; 
leads 2 x 10 mm 

L7 = 4 turns enamelled Cu wire (1.0 mm); winding pitch 1.0 mm; int. diam. 6 mm; 
leads 2x 5mm 


Rl =R2=10Q carbon 
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~ BFS23A 


7260981 


tt 


f= Lipa: 


rr i ee 
ee eee Se 


For high voltage operation, a stabilized 
power supply is generally used. 

The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat- 
sink temperature as parameter. 


April 1971 | | 


V.H.F. power transistor BFS23A 


OPERATING NOTE Below 100 MHz a base-emitter resistor of 10 92 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r. f. 

30 7Z68910 
power gain versus frequency 
(class B operation) 
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BGY22 
BGY22A 


U.H.F. POWER AMPLIFIER MODULES 


Broadband amplifier modules primarily designed for mobile applications operating directly from 12 V 
vehicle electrical systems. The module will produce 2,5 W output into a 50 {2 load over the bands 
380 to 512 MHz for the BGY22, and 420 to 480 MHz for the BGY22A. 


QUICK REFERENCE DATA 


mode of 
operation 


type number 


freq. range 
MHz 


Zs = 2i 
Q 


BGY22 380 to 512 


BGY22A 420 to 480 2,5 50 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-75A. 
4 jw 
>| <= 01 
Lead reference 
1 = Input 
on 2=+Vp 
36 max 3 = Output 
4 = Earth 
95 
min 
1,6 
ee ee A 
max 
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To ensure good thermal contact between mounting base and heatsink, burrs or thickening at the edges 
of the heatsink holes should be removed and the package bolted down onto a flat surface. 


Devices may be soldered directly into a circuit with a soldering iron at a maximum iron temperature 
of 245 °C for 10 seconds at least 1 mm from the plastic. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BGY22A 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


D.C. voltages (with respect to flange) 


Supply terminal VB max. 18 V 
Input terminal +V] max. 25 V 
Output terminal tVO max. 25 V 
Current 

Supply current (d.c.) ltot max. 800 mA 


Drive power 


Vp = 18,5 V; Z, = 50 G2 Pp max. 150 mW 
‘Temperatures 
Storage temperature Tstg —40 to+l00 °C 
Operating heatsink temperature Th max. 90 °C 
P, for normal operation Py for fault condition 
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Where PLnom = PL at Vg = 13,5 V; Zy, = 50 Q (BGY22) 
and PLnom = PL at Vp = 12,5 V; Zz, = 50 2 (BG Y22A) 
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BGY22 
BGY22A 


U.H.F. power amplifier modules 


CHARACTERISTICS 
Th = 25 °C unless otherwise specified 


Reference planes at r.f. input andoutput terminals are 1 mmfromthe plastic encapsulation. 


Mrequency range 380 512 Miz; Vp = 13,5 V (BG Y22) 
Frequency range 420-480 MHz; Vp = 12,5 V (BGY22A) 


Quiescent current 


Pp = () IRQ 4,0 to 12,0 mA 


Load power 


Pp = 50 mW Py, 2.5 tor Bee. W 
Efficiency 
Pp = 50 mW n > 40 % 


Supply current 
Pp = 50 mW ltot typ. 475 mA 


Harmonic content 
Pp = 50 mW Any harmonic is at least 20 dB 
down relative to carrier 
Input VSWR with respect to 50 Q 
Pp = 50 mW VSWR < 2 


Temperature coefficient of Py 
Pp = 90 mW; Ty = 25 to 70 °C typ. -10 mW/°C 


Stability 


Vp = 10,5 to 15 V; Pp = 10 mW to 100 mW 
Th = -40 to +90 °C 


Output load VSWR = 3, all phases No instabilities 
Output load VSWR <= 10, all phases No appreciable 
instabilities 
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typ. values. 
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U.H.F. power amplifier modules 


BGY22 
BGY22A 


APPLICATION INFORMATION 
R.F. performance in c.w. operation; Tp = 25 °C 


Drive source and load impedance Zs = Z,_ = 50 2 


type number 


BGY22 | 380 to 512 


BGY22A 420 to 480 12,5 > 40 


The modules are designed to withstand full load mismatch under the following conditions: 
PD = Ppnom + 20%; Th = 70 PC 

Vp = 16,5 V (BGY22) 

Vp = 15,0 V (BGY22A) 

VSWR = 50 at any phase 


where Ppnom = Pp for 2,5 W module output under nominal conditions. 
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Typical variation of input 
impedance with frequency 


Vp = 18,5 V 1 
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U.H.F. power amplifier modules BGY22 
BGY22A 


Vp =13,5V 
Poe = 50 mW 
f = 470 MHz 
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BGY23 
BGY23A 


U.H.F. POWER AMPLIFIER MODULES 


Broadband amplifier modules primarily designed for mobile applications operating directly from 12 V 
vehicle electrical systems. The modules are suitable for driving directly from the BGY22 and BGY22A 
respectively, and when so driven will produce 7 W output into a 50 Q load over the band 380 to 480 MHz 
for the BGY23, and 7 W over the band 420 to 480 MHz for the BGY23A. 


QUICK REFERENCE DATA 


type number mode of freq. range Zs =Z. 
operation MHz Q 
380 to 480 
BGY23 WwW. 380 to 480 50 
480 to 512 
BGY23A Ww. 420 to 480 50 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-75A. 


4 ~~? 

>= 01 
Lead reference 
1 = Input 
2=+Vp 
3 = Output 
4 = Earth 

1,6 > 
—> 7,5 —_ 
max 


726590111 


To ensure good thermal contact between mounting base and heatsink, burrs or thickening at the edges 
of the heatsink holes should be removed and the package bolted down onto a flat surface. 


Devices may be soldered directly into a circuit with a soldering iron at a maximum iron temperature of 
245 °C for 10 seconds at least 1 mm from the plastic. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BGY23A 


RATINGS Limiting values in accordance with the Absolute Maximum System (JEC 134) 


(with respect to flange) 


max. 


VB 
+V] 


Supply terminal 


Input terminal (no external d.c. connection) 


max. 


Output terminal 


oe 


1 


ltot 


Supply current (d.c.) 


PD 


Vp = 13,5 V: Zp = 502 


T stg -—40 to +100 


Th 


Storage temperature 


oC 


90 


max. 


Operating heatsink temperature 


Pr for fault condition 


Py; for normal operation 
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12,5 V; Zy, = 50 9 (BG Y23A) | 


= Py, at Vp= 


Where Py nom = Py at Vp = 13,5 V; Zz = 50 & (BGY23) 
and P] nom 
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U.H.F. power amplifier modules BGY23 
BGY23A 


CHARACTERISTICS 


Tp = 25 °C unless otherwise specified. 


Reference planes atr.f. input and output terminals are 1 mmfrom the plastic encapsulation. 


Frequency range 380-512 MHz; Vp = 13,5 V (BGY23) 
Frequency range 420-480 MHz; Vp = 12,5 V (BGY23A) 


Quiescent current 


Pp = 0 BQ < 5,0 mA 


Load power 


Pp = 2,5 W; f = 380-480 MHz BG Y23 PE 7,0 to9,5 W 

Pp = 2,95 W: f = 480-512 MHz BG Y23 Pr typ. 7a WwW 

Pry = 2,5 W; f = 420-480 MHz BGY23A Pr 730 to 9,5  W 
Efficiency 

Pp =2,5W if et 60 % 


Supply current 
Pp = 2: 5 W lrot typ. 900 mA 


Harmonic content 
Pp = 2,9 W Any harmonic is at least 20 dB 
down relative to carrier 
Input VSWR with respect to 50 02 
Pp = 2,5 W VSWR < 2 


Temperature coefficient of Py, 
Pp = 2,5 W; Tp = 25 to 70 °C typ. -20 mW/°C 


Stability 


Vp = 10,5 V to 15 V; Pp=1Wto 3,5 W 
Th = —40 °C to +90 °C 


Output load VSWR *_ 3, all phases No instabilities 
Output load VSWR £ 10, all phases No appreciable 
instabilities 


July 1976 


7262975 .4 


7262977 .1 


BGY23 
BGY23A 


BZne 0°. 


ae wean 
Pe = Pee 
af ~ 


typ. values 


Beate e Re ie Se eRe 
En SERRE ERe CRE CRAMER 
BERR ERREREE 12 OE PRA ERRES 
REBAR E SE Ue Pe CER RAR EEE 
Se DERREaRe Efe Se eee 
Ae Pd ee I ey ea 
BREE REESE BAER ER eee 
SERRA READ RRR ERRERAeRasERE 
COUPE PTET PT 


7262980 .1 


typ. values 


SSSR RESEERS 
aoe ee 
ota 


typ. values 


Sooo 
ARERR 
BRERERREEA eee ES 
pote ip i efecto oredr ei 
LES ER RRERST I RRR 
[ea eeee eee 
=| eae eee eee 
of EE ELL 
SER ERERERERRRE? SAREE ESS 
See e eRe TARA TAREE A 
ae! J ease sae eae 
Ses eae Rees! SPREE 
Zee ee SSeS Esse Aes 
Sh PaS REPRE RES fb APRS 
RED RASERERSRSE F RPE SERS 
oe Te el tel esa Ae Meet ee UN eke [ieee 
Rt tt 4 
aR TeeeR eRe 
1am tee Ree 


f (MHz) 


Sete 
Sea e eee 
[be WellPMbe aL oadees |e clsct] op tle 


450 


ESR Peta eeae 
Sees ek eens e 
Bane ane ee s 

bee io) 


July 1976 


86 


U.H.F. power amplifier modules BGY23 
BGY23A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation; Ty = 25 °C 


Drive source and load impedance Zg = Z], = 50 Q 


Type number f (MHz) 


BGY23 380 to 512 typ 

BG Y 23 380 to 480 > 60 
BG Y23 380 to 480 typ. 71 
BG Y23 480 to 512 typ. 69 
BG Y23 380 to 512 typ. 70 
BGY23A 420 to 480 > 60 


Connection of the BGY22/BGY22A to the BGY23/BGY23A respectively can be either by 50 Q 
transmission line or directly with a total lead length not greater than 2 mm. 


The modules are designed to withstand full load mismatch under the following conditions: 
Pp = Ponom + 20%; Th = 70 °C 
Vp = 16,5 V (BGY23) 
Vp = 15,0 V (BGY23A) 
VSWR = 50 at any phase 


where Ppnom = Pp for 7,0 W module output under nominal conditions. 
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BGY32 BGY33 
BGY35 BGY36 


VHF. POWER AMPLIFIER MODULES 


A range of broadband amplifier modules designed for mobile communications equipments, operating 
directly from 12 V vehicle electrical systems. The devices will produce 18 W output into a 50 Q load. 
The modules consist of a two stage r.f. amplifier using n-p-n transistor chips, together with lumped- 
element matching components. 


QUICK REFERENCE DATA 


type number|mode of | frequency ;|nominal! supply | drive load j;nominal input! nominal load 
operation! range voltages power | power | -impedance impedance 
f (MHz) |Vp1 = Vp2 (V)}Pp (mW)/ Py (W) Z; (82) Zi (Q) 
> 18 | 
BGY32 | cw. 68 to 88 12,5 100 59 | 50 
| typ 23 
> 18 
BGY33 C.W. 80 to 108 12,5 100 50 50 
| typ 22 
> 18 
BGY35 cw. | 132 to 156 12,5 150 50 50 
typ 22 
> 18 | 
BGY36 c.W. 148 to 174 12,5 150 50 50 
| 'typ 21 


CIRCUIT DIAGRAM 


5 
+Vp4 O- a 
- 
7 
—~ f-o output 
1 
input of i? 
2 | | 6 
O 
4 


7 7277191 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of wich is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BGY32 BGY33 
BGY35 BGY36 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-132B. 


Lead reference 


1 = Input 

2 = Earth 

3 = Supply +Vp4 
4 = Earth 

5 = Supply +Vp9 
6 = Earth 

7 = Output 


st 87 7286107 


Mounting and soldering recommendations 


To ensure good thermal transfer the module should be mounted using heatsink compound onto a 
heatsink with a flat surface; if an isolation washer is used heatsink compound should be used on both 
sides of the insulator. Burrs and thickening of the holes in the heatsink should be removed and 3 mm 
bolts tightened to torques of 0,5 Nm minimum. 


Devices may be soldered directly into a circuit with a soldering iron at maximum iron temperature of 
245 9C for 10 seconds at least 1 mm from the plastic. 
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BGY32 BGY33 
BGY35 BGY36 


V.H.F. power amplifier modules 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


D.C. voltages (with respect to flange) 


D.C. supply terminals VpiandVp 9 max 15 V 
R.F. input terminal +Vy max 25 V 
R.F. output terminal tVo max 25 V 
Input drive power BGY32 and BGY33 Pp max 200 mW 
Input drive power BGY35 and BGY36 Pp max 300 mW 
Load power Pr max 30 W 
7Z73726.1 
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Operating heatsink temperature Th max 90 °C 
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BGY32 BGY33 
BGY35 BGY36 
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CHARACTERISTICS 
Th = 25 °C 
Sst eene BGY32 | BGY33 | BGY35 |BGY36 
Vp1= VB2 = 12,5 V; Pp = 0; | , 
typ m 
Rg = RL =502 sen 
ies IBo2 typ mA 
> MHz 
Frequency range f < MHz 
Load power 
VB1 = Veo = 12,5 V; Rg = Ry = 502 ‘a W 
B1 B2 9 ViNS L Py ‘ W 
BGY32 and BGY33; Pp = 100 mW a 
> % 
n typ % 
p > Ww 
L typ W 
BGY35 and BGY36; Pp = 150 mW - 
> % 
n typ % 
Harmonic output Any single harmonic will be at least 25 dB down 


relative to carrier 
Input VSWR with respect to 50 22 typ 1,5 


Stability The module is stable with load VSWR up to 3 
(all phases) when operated with matched output 
power greater than 6 W. 


Rugged ness 


The modules are capable of withstanding load mismatch of up to 50 VSWR for short period overload 
conditions, with Pp, Vgp1 and Vp9 at maximum values providing the combination does not result in 
the matched r.f. output power rating being exceeded. 


APPLICATION INFORMATION 


Supply 
An electrolytic capacitor of 10 wF (25 V), in parallel with a polyester capacitor of 100 nF to earth, is 
recommended as decoupling arrangement for each power supply pin. 


Power rating 


In general it is recommended that the output power from the module under nominal design conditions 
should not exceed 23 W in order to provide adequate safety margin under fault conditions. 


Gain control 


Power output can be controlled by variation of the driver stage supply voltage Vp 71. The supply re- 
quired is a voltage regulator with a current rating of 0,75 A, and an output voltage range of 3 V to 12 V. 
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BGY32 BGY33 
BGY35 BGY36 
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U.H.F. POWER AMPLIFIER MODULES 


BGY40A BGY40B 
BGY41A BGY41B 


A range of broadband u.h.f. modules, primarily designed for mobile communication equipment, 
operating directly from 12 V electrical systems. 
The BGY 40,41 series produce minimum output powers of 7.5 W and 13 W respectively in the u.h.f. 
communications bands, the ‘A’ types covering 400 to 440 MHz and the ‘B’ types covering 440 to 


470 MHz. 


The modules consist of a three-stage r.f. amplifier using n-p-n transistor chips with lumped element 
matching components in a plastic stripline encapsulation. 
The negative supply is internally connected to the flange. 


QUICK REFERENCE DATA 


Mode of operation 
Supply voltages 

Input impedance 
Output load impedance 


R.f. performance 


Frequency of operation 
Typical drive power 
Typical load power 
Typical efficiency 


MECHANICAL DATA (see Fig. 15) 


08735 


C.W. 
Vs1, VS2 nom. 12.5 V 
Zi nom. 50 2 
Zi nom. 50 22 
' BGY40A BGY41A BGY40B BGY41B 
f 400 to 440 440 to 470 MHz 
Pp 75 150 100 150 mW 
Pr 11.5 15.6 10 15 W 
n 40 40 40 40 % 
_- Pind 
~ +Ve9 
” & ) 
fe pin7 
(yr 
te) 
‘@ 


Fig. 1 Circuit of the u.h.f. modules. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BGY40A BGY40B 


BGY41A BGY41B 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


Voltages (with respect to flange) 


max. 16.5 


Vs1 and Vso 


+Vin 


D.C. supply terminals 


25 


max. 


R.F. input terminal 


25: 


max. 


tV out 


R.F. output terminal 


PL 
PL 


BGY40A, 40B 
BGY41A, 41B 


Load power (see Fig.2) 


mW 
mW 


150 
200 


max 
max. 


PD 
PD 


BGY40A, 40B 
BGY41A, 41B 


Input drive power 


oC 
oC 


—40 to +100 


T stg 
Th 


Storage temperature range 


90 


max. 


Operating heatsink temperature 


a Be aeeio  he 
a] HH 


na ieee sea eee eee 
ae. eae 4 eee eee eee 
aan 2 aaa eae ee 
aa ise tae eee eee 


Fig.2 Load power derating; VSWR = 1 
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BGY40A BGY40B 
BGY41A BGY41B 


U.H.F. power amplifier modules 


CHARACTERISTICS 
Th = 25 °C unless otherwise specified; 
Vs1 = Vs2 =12.5V; Rg = 50 22; Ry = 50 22 


BGY40A BGY41A BGY40B BGY41B 


Frequency of operation f 400 to 440 440 to 470 MHz 
Minimum load power Py 7.5 13 7.5 13 W 
Nominal drive power Pp 100 150 100 150 mW 
Minimum efficiency n 35 35 35 35 % 
Typical load power PL 11.5 15.6 10 15 W 
Typical drive power PD 75 150 100 150 mw 
Typical efficiency n 40 40 40 40 % 
Harmonic output Any single harmonic will be at least 40 dB down fromthe carrier. 
Input VSWR (with respect to 50 22) typ. 1.5 

Stability 


The modules are stable with load VSWR up to 3 (all phases) when operated within the following limits: 


BGY40A, BGY40B BGY41A, BGY41B 
Pp = 30 to 150 mW Pp = 30 to 200 mW 
Vs1=Vs2=8 to 16.5V Vs1=Vs2=8to 16.5V 
P} =5to12W P, =5to 16.5 W 


Ruggedness 


The modules will withstand load VSWR of 50 (all phases) for short period overload conditions with 
Pp, Vs1 and Vso at maximum values, providing the combination does not result in the matched r.f. 
output power rating being exceeded. 


Mounting 


To ensure good thermal transfer, the module should be mounted onto a heatsink with a flat surface, 
with heat conducting compound between module and heatsink. If an isolation washer is used, heatsink 
compound should be applied to both sides of the washer. Burrs and thickening of the holes in the 
heatsink should be removed and 3 mm bolts tightened to a torque of 0.5 Nm. 

Devices may be soldered directly into a circuit using a soldering iron with a maximum temperature of 
245 °C for not more than 10 seconds at a distance of at least 1 mm from the plastic. 
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BGY40A BGY40B 


BGY41A BGY41B 
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Fig.4 Typical values; Vg = 12.5 V; Pp = 100 mW 


Fig.3 Typical values; Vo1 = Vgg = 12.5 V 
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Fig.6 Typical values; Vs? 


Fig.6 Typical values; Voq = Vga = 12.5 V 
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BGY40A BGY40B 


U.H.F. power amplifier modules 


BGY41A BGY41B 
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Fig.8 Typical values; Vs 


Fig.7 Typical values; Pp = 100 mW 
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Fig.10 Typical values; Vo1 = Vo9 = 12.5 V; 
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Fig.9 Typical values; Vs1=Vs2 


Pp = 100 mw 
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BGY40A BGY40B 
BGY41A BGY41B 
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-Fig.11 Typical values; Vgq = Vg = 12.5 V 
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BGY40A BGY40B 
BGY41A BGY41B 


U.H.F. power amplifier modules 


MECHANICAL DATA Dimensions in mm 
Fig. 15 SOT-132C. 


Lead reference 


1 = Input 
2 = Earth 
3=Vs1 

4 = Earth 
9 = Vso 

6 = Earth 
7 = Output 


7Z86108 
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V.H.F. POWER AMPLIFIER MODULE 


A broadband v.h.f. amplifier module primarily designed for mobile communications equipment, 
operating directly from 12 V electrical systems. The module will produce a minimum output of 13 W 
into a 50 Q load over the frequency range 148 to 174 MHz. 

The module consists of a two stage r.f. amplifier using n-p-n transistor chips with lurnped-element 
matching components in a plastic stripline encapsulation. The negative supply is internally connected 
to the flange. 


QUICK REFERENCE DATA 


Mode of operation C.W. 
Frequency range f 148 to 174 MHz 
Drive power PD max. 150 mW 
PD typ. 80 mW: 
Load power PL - 13 W 
Supply voltages Vs1 and Vs9 nom. 12.5 V 
Input impedance Zj nom. 50 Q 
Output load impedance Z\: nom. 50 2 


MECHANICAL DATA (see Fig. 10) 


po 
© 


1 Aa 
fe a Oe aa 

me) eee 

4 


driver p.a. M80- 1395/1 
‘7 


, rf. output 


Fig. 1 Circuit of the v.h.f. module. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS | : 7 : | 
Limiting values in accordance with the Absolute Maximum System (1EC134) — 


Voltages (with respect to flange) | | | | | 
D.C. supply terminals — : bass Vs;andVs2 ss max. = -* 16.5 is‘ 


R.F. input terminal | £Vj max. 25 V 
R.F. output terminal a : Vo max. 25 V 
Load power (see below) : Py max. 18 W . 
Input drive power | Pp max. 300 mW 
Storage temperature range ce See Tstg —40 to +100 oC 
Operating heatsink temperature Th max. -90 oC 
a M80-—1395/2 | 
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Fig.2 Load power derating; VSWR an 
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V.H.F. power amplifier module 


CHARACTERISTICS 
Th = 25 °C unless otherwise specified 


Vs1 = Vs2 = 12.5 V; Rg = 50 2; frequency range 148 to 174 MHz; Ri = 50 Q 


Quiescent currents 
Pp=0 lo1 typ. 5 mA 
lo2 typ. 15 mA 


R.F. drive power 


P) =13W Pp - 150 mW 
Pp typ. 80 mW 
Efficiency 
P}) =13W n > 40 % 
n typ. 48 % 
Harmonic output Any single harmonic will be at least 


25 dB down from the carrier, with 
typical rejection of 34 dB. 


Input VSWR (with respect to 50 22) typ. 1.5 


Stability 
The module is stable with load VSWR up to 3 (all phases) when operated with: 
Vs1 = Vs2 = 10 to 16.5 V; f = 148 to 174 MHz; Pp = 30 to 300 mW; PL. < 18 W (matched) 


Ruggedness 


The modules will withstand load VSWR of 50 for short period overload conditions, with Pp, Vs 1 and 
Vs2 at maximum values, providing the combination does not result in the matched r.f. output power 
rating being exceeded. 


Mounting 


To ensure good thermal transfer the module should be mounted onto a heatsink with a flat surface, 
with heat conducting compound between module and heatsink. If an isolation washer is used, heatsink 
compound should be applied to both sides of the washer. Burrs and thickening of the holes in the 
heatsink should be removed and 3 mm bolts tightened to a torque of 0.5 Nm. 

Devices may be soldered directly into a circuit using a soldering iron with a maximum temperature of 
245 °C for not more than 10 seconds at a distance of at least 1 mm from the plastic. 
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APPLICATION INFORMATION 


‘A technical publication (M80—0056) entitled ‘Transmitter design using v.h.f. broadband amplifier 
modules’ is available on request. 


Power rating 


In general it is recommended that the output power from the module under nominal conditions should 
not exceed 16 W in order to provide adequate safety margin under fault conditions. 


~ Gain control 


Power output can be controlled by variation of the driver stage supply voltage Vs1. The supply required 
is a voltage regulator with a current rating of 0.75 A, and an output voltage range of 3 V to 12 V. 


f 
Vv OV Vv 
* $2 printed~—wiring board (1.5mm) 
and aluminium spacer (2.5mm) 


rivets 


holes for module mounting 
screws (tapped 3mm) ; 


90mm 


heatsink 1» 
(redpoint 
type 6M) 


Fig.3 Test jig for v.h.f. 
modules 


MBO0- 1395/3 


Fig.4 Recommended 
decoupling arrangement 


(power amplifier (driver stage 
supply) supply) M80—~ 1395/4 
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V.H.F. power amplifier module BGY43 
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Fig.6 Typical values; VS1 = Vs2 = 12.5 V; f = 160 MHz 
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BGY43 
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Fig.8 Typical values; Vsq= Vso = 12.5 V; Pp = 150 mW 
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BGY43 


MECHANICAL DATA Dimensions in mm 
Fig. 10 SOT-132B. 


>| 8,1 


3,7> | 


Lead reference 
1 = Input 

2 = Earth 
3=Vs1 

4 = Earth 

5= Vs2 

6 = Earth 

7 = Output 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


BGY45A 


V.H.F. BROADBAND POWER MODULE 


V.H.F. broadband power amplifier module primarily designed for mobile communications equipment, 
operating directly from 12,5 V systems. The module will produce a minimum output of 30 W into a 
50 22 load over the frequency range 68 to 88 MHz. 


The module consists of a two-stage amplifier using n-p-n transistor chips with lumped-element matching 
components in a plastic stripline encapsulation. The negative supply is internally connected to the flange. 


QUICK REFERENCE DATA 


Mode of operation C.W. 
Frequency range 68 to 88 MHz 
D.C. supply voltage (terminal 2) Vs] 12,5 V 
D.C. supply voltage (terminal 3) Vs? 12,5 V 
: typ. 50 mW 
Drive power Por aks 150 mW 
Load power Py 30 W 
Efficiency N typ. 40 % 
Operating heatsink temperature Th max. 90 °C 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-183. R1,96 
11,2 13.7 
. = 25,7 
33,3 
0 5x0,25 Lead reference 

1 = input 

2=Vs1 

3=Vs9 

4 = output 

7Z85994A 


Flange is ground 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BGY45A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply terminal voltages* _ Vs1; Vso max. 16,5 V* 
Input terminal voltage* | tV;j max. 25 V* 
Output terminal voltage* +Vo max. 25 V* 
Load power | Py max. 40 w** 
Drive power Por max. 300 mW 
Storage temperature Tstg . —40 to 100 °C 
Operating temperature s pard Th max. 90 °C 


CHARACTERISTICS 
Vs1 = Vs2 = 12,5 V; Z5 = Zi = 50 2; Th = 25 OC 


Quiescent currents 


Por =0 } loi typ. 10 mA 
* typ. 25 mA 
Q2 max. 35 mA 
Frequency range f 68 to 88 MHz 
Efficiency —m 37 % 
e 0 
Be " typ. 40 % 


R.F. drive power 


: typ. 50 mW 
P_ =30W PDR max. 150 mW 
ee sae rejection typ. 45 dB 
: min. 30 dB 
Input VSWR 
ma typ. 1,5:1 
with respect to 50 Q max. 20:1 


Stability 


The module is stable with load VSWR up to 2 1 (all phases) whe n operated within the following 
conditions: 


Vs1 = 6 to 16,5 V; Vso = 10 to 16,5 V; f = 68 to 88 MHz; Pp =\30 to 300 mW 
provided the maximum ratings of the module are not exceeded. 


Ruggedness 


The modules will withstand load VSWR of 20: 1 for short overload conditions, with Ppr, Vs1 and 
Vs at maximum values, providing the combination does not cause the matched r.f. output power 
rating to be exceeded. 


Mounting 


To ensure good thermal transfer the module should be mounted onto a heatsink with a flat surface 
with heat-conducting compound sparingly applied between module and heatsink. Any burrs on the 
heatsink should be removed. The connectors may be soldered directly onto a circuit using a soldering 
iron with a maximum temperature of 245 °C for not more than 10 seconds at a Gistance of at least 

1 mm from the plastic. 


* With respect to the flange. ** See Fig. 2. 
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BGY45A 


V.H.F. broadband power module 


Power rating 


In general, it is recommended that the output power from the module under nominal condition 
should not exceed 35 W in order to provide adequate safety margins under fault conditions. 


Gain control 
Power output can be controlled by variation of the driver stage supply voltage Vs1. The supply 


needed is a voltage regulator with a current rating of 1,2 A and an output voltage range of 4 V to 12,5 V. 
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Fig. 2 Load power derating; VSWR = 1: 1. 
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Fig.5 Ppp = 150 mW; 
Vs2 = 12,5 V; typ. values. 


12,5 V; typ. values. 


Fig. 4 Por = 150 mW; 
Vsi = Vs2 
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Fig.6 Vsq 
Por 


30 W; typ. values. 


PL 


150 mW; typ. values. 
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BGY45B 


V.H.F. BROADBAND POWER MODULE 


V.H.F. broadband power amplifier module primarily designed for mobile communications equipment, 
operating directly from 12,5 V systems. The module will produce a minimum output of 30 W into a 
50 §2 load over the frequency range 148 to 174 MHz. 


The module consists of a two-stage amplifier using n-p-n transistor chips with lumped-element matching 
components in a plastic stripline encapsulation. The negative supply is internally connected to the flange. 


QUICK REFERENCE DATA 


Mode of operation C.w. 
Frequency range 148 to 174 MHz 
D.C. supply voltage (terminal 2) Vs1 12,5 V 
D.C. supply voltage (terminal 3) Vs2 12,5 V 
Drive power | PDR oo os i 
Load power Pr 30 W 
Efficiency n typ. 45 % 
Operating heatsink temperature Th max. 90 OC 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-183. R196 


1,2 439 
=e eM 257 
33,3 
0,5x0,25 Lead reference 

1 = input 
2=VS1 
3=Vs2 
4 = Output 


<«—_—— |9 ——> 7,62 i 7285994 


Flange is ground 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BGY45B 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply terminal voltages* Vs1;VS2.—smax. 16,5 V* 
Input terminal voltage* Vj max. 25 V* 
Output terminal voltage* +Vo max. 25 V* 
Load power PL max. 40 w** 
Drive power PpR max. 400 mW 
Storage temperature Tstg —40 to 100 °C 
Operating temperature Th max. 90 OC 


CHARACTERISTICS 


—m Vs1 = Vs2 = 12,5 V; Z5 = Z, = 50 Q; Th = 259C 


122 


Quiescent currents 


Por =0 lo1 typ. 10 mA 
typ. 25 mA 
Q2 max. 35 mA 
Frequency range f 148 - 174 MHz 
Efficiency min 40 % 
. ‘0 
P_ = 30W " typ. 45 % 
R.F. drive power ax 300 mW 
PL =30W PDR typ. 150 mW 
Second-harmonic rejection typ 35 dB 
PL = 30W min. 30 dB 
Input VSWR 
with respect to 50 2 nase oe ; 
Stability 


The module is stable with load VSWR up to 3: 1 (all phases) when operated within the following 
conditions: 


Vs1 = 6 to 16,5 V; Vso = 10 to 16,5 V; f = 148 to 174 MHz; Pp = 150 to 400 mW provided the 
maximum ratings of the module are not exceeded. 


Ruggedness 


The modules will withstand load VSWR of 20: 1 for short overload conditions, with Ppp, Vs7 and 
Vs? at maximum values, providing the combination does not cause the matched r.f. output power 
rating to be exceeded. 


Mounting 


To ensure good thermal transfer the module should be mounted onto a heatsink with a flat surface 
with heat-conducting compound sparingly applied between module and heatsink. Any burrs on the 
heatsink should be removed. The connectors may be soldered directly onto a circuit using a soldering 
iron with a maximum temperature of 245 °C for not more than 10 seconds at a distance of at least 

1 mm from the plastic. 


* With respect to the flange. ** See Fig. 2. 
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V.H.F. broadband power module BGY45B 


Power rating 


In general, it is recommended that the output power from the module under nominal condition 
should not exceed 35 W in order to provide adequate safety margins under fault conditions. 


Gain control 


Power output can be controlled by variation of the driver stage supply voltage Vs7. The supply 
needed is a voltage regulator with a current rating of 1,2 A and an output voltage range of 3 V to 12 V. 
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BGY45B 
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Fig. 4 Ppp = 300 mW; 
Vs1 = VS2 = 12,5 V; typ. values. 
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— Fig.6 Vs1=Vs2 = 12,5 V; 
PpR = 300 mW; typ. values. 
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Fig.5 PpR = 300 mW; 
Vs2 = 12,5 V; typ. values. 
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Fig. 7 Vs1 =Vs2=12,5V; 
Ppr = 300 mV; typ. values. 
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BGY46A 
BGY46B 


U.H.F. AMPLIFIER MODULES 


U.H.F. amplifier modules designed for use in portable transmitters operating from a 9,6 V supply. The 
modules are two-stage amplifiers using n-p-n transistors mounted on thin-film metallized alumina 
substrates with stripline matching circuits. 


The BGY46A and BGY46B will produce a minimum of 1,4 W into a 50 2 load over the 400 to 440 MHz 
and 430 to 470 MHz frequency ranges respectively. 


QUICK REFERENCE DATA 


Mode of operation continuous wave 
Frequency range BGY46A 400 to 440 MHz 
BGY46B 430 to 470 MHz 

R.F. load power 

Vs1 = 7,5 Vi Vso = 9,6 V; Por = 45 mW > 1,4 W 
R.F. drive power 

Vs1 = 7,5 V; Vg2 =9,6 V; Py = 1,4 W < 45 mW 
Input and output impedances nom. 50 Q 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-181. 
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3,0 

ee nee | 2,5 
t 


— 6,0 <t— 
max 

Lead reference 
1. R.F. input 
2. Earth 
3.Vs1 
4.Vs2 

an 0.25 5, Earth 

, 6. R.F. output 
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BGY46A 


BGY46B 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
D.C. supply terminal voltages* Vs1/Vs2 max. 12 V* 
R.F. input voltage* + Vj max. 25 V* 
R.F. output voltage* tVo max. 25 V* 
Load power PL max. 2,5 W 
Drive power Por max. 90 mW 
Storage temperature Tstg —40 to 100 °C 
Operating heatsink temperature Th max. 90 9C 


CHARACTERISTICS 


Quiescent currents 
Vo1 = 7,5 Vi Vso = 9,6 V; 


lo1 < 7 mA 
=0:T. =950 
Por = 9; Th = 25 OC Igo < 0,1 mA 
Efficiency 

Vs1 = 7,5 Vi Vso = 9,6 V; 

Ppr = 45 mW; Rs = R, = 50 2 n > 40 % 
Harmonic output 

Vsi1 = 7,5 V; Vs2 = 9,6 V; 

Por = 45 mW; Rs = Ry = 50 2 any harmonic < —30 dB 
Input VSWR 

Vs51 = 7,5 V; Vso = 9,6 V; 

Por = 45 mW; Rs = Ry = 50 2 VSWR max. 2 
Stability 


The modules will produce no spurious signals with a load mismatch of up to 5 VSWR (all phases) 
when operated within the following conditions: 


Vsj1 =4 to 12 V; Vso = 6 to 12 V; Por = 17 to 70 mW. 
Ruggedness 


The modules will withstand a load mismatch VSWR of 50 (all phases) when operated within the 
following conditions: 


V1 <12 V; Vs2 < 12 V; Por < 70 mW; Tp, < 90 9C. 


7 
* With respect to flange. 
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DEVELOPMENT DATA 
This data sheet contains advance information and BGY47 SERIES 


specifications are subject to change without notice. 


U.H.F. AMPLIFIER MODULES 


A range of U.H.F. amplifier modules designed for use in portable transmitters operating from a 9,6 V 
supply. The modules are two-stage amplifiers using n-p-n transistors mounted on thin-film metallized 
alumina substrates with stripline matching circuits. 

QUICK REFERENCE DATA 


Mode of operation frequency modulation 


R.F. performance 


BGY47A 400 to 470 — 
BGY47F 460 to 512 > 3,2 
MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-181. 


60 .— 
max 
Lead reference 
1. R.F. input 
2. Earth 
| 3. Vs1 
4.Vs2 
mers 0,25 5 Earth 
6. R.F. output 
7285988 
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BGY47 SERIES 


~ RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply terminal voltages* Vs1/Vs2 max. 12 V* 
R.F. input voltage* tVj max. 25 V* 
R.F. output voltage* +t Vo max. . 25 V* 
Load power Pr max. 5 W 
Drive power PDR max. 90 mW 
Storage temperature Tstg —40 to 100 °C 
Operating heatsink temperature Th max. 90 °C 


CHARACTERISTICS 


Quiescent currents 
Vs1 = 7,5 Vi Vso =9,6 V; 


101 x 7 mA 
= : = O 
Por = 0; Th = 25 OC loo < 0,1 mA 
Efficiency 
When operated under nominal conditions 
BGY47A n > 40 % 
—e BGY47F n > 36 % 
Harmonic output 
Vs1 = Vs2 = 9,6 V; Por = 50 mW 
BGY47A . any harmonic < —30 dB 
Vs1 = 7,5 V; Vso = 9,6 V; Ppp = 50 mW 
—e BGY47F any harmonic < —30 dB 
Stability 


The modules will produce no spurious signals with a load mismatch of up to 5 VSWR (all phases) 
when operated within the following conditions: 


Vs1 = 6 to 12 V; Vso = 8 to 12 V; Ppp = 25 to 100 mW. 
Ruggedness 


The modules will withstand a load mismatch VSWR of 50 (all phases) when operated within the 
following conditions: . 


Vo <12 V; Vso <12 V; Ppp < 100 mW: Th <90 °C. 


* With respect to flange. 
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BGY48A 
BGY48B 
BGY48C 


DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


U.H.F. AMPLIFIER MODULES 


A range of U.H.F. amplifier modules designed for use in portable transmitters operating from a 9,6 V 
electrical supply. The modules are three-stage amplifiers consisting of bipolar silicon n-p-n transistors 
and lumped element matching circuits. 

The BGY48A, BGY48B and BGY48C will produce a minimum of 5 W into a 50 Q load over the 400 
to 440 MHz, 430 to 470 MHz and 460 to 512 MHz frequency ranges respectively. 


QUICK REFERENCE DATA 


Mode of operation continuous wave 
Frequency range BGY48A 400 to 440 MHz 
BGY48B 430 to 470 MHz 
BGY48C 460 to 512 MHz 
R.F. load power 
Vs1 = VS2 =9,6 V; PprR = 50 mW 2 5,0 W 
R.F. drive power 
Vs1 = Vs2=9,6 V;PL =5,0W < 35 mW 
Input and output impedances nom. 50 QQ 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-182. 
: Lead reference 
1. R.F. input 
2. Earth 
3. Vsg1 and second 
5O0max ———— 4 stage bias 
4. Earth 
5. Vs? 
2 a2 o oe SS. +E 6 Earth 
BS eS : 
Dh cg epee ee ee ee eee ee ce ed 39 7. R.F. output 
_,, 6,0 
max P 
15 
max 
3,5 
ee 
6,3 Hed per Migs eee 22,9 re a _ 0.4+0,05 al. 0,25 
j 2,54 (4x) 
—r! 508 ~— 7Z85989.1 
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BGY48A 
BGY48B 


BGY48C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply terminal voltages* Vs1/Vs2 max. 13,5 V* 
R.F. input voltage* +Vj max. 25 V* 
R.F. output voltage* Vo max. 25 V* 
Load power PE max. 9 W 
Drive power PoR max. 70 mW 
Storage temperature T stg —40 to 100 °C 
Operating heatsink temperature Th max. 90 OC 


CHARACTERISTICS 


Quiescent currents 
second stage current with first stage open circuit 


- ee ; = lQ2 ‘ 0,5 mA 
Vs2 =9,6V;PprR =0;Rs= Rr, =50Q; is] =O ios Hip: 0.1 mA 
first stage current 
Vs1=7,1V;Vs2=9,6 V;PpR=0;RsS=RL=502 ~ 1qQ1 typ. 2 mA 
Efficiency 
= = py. ; m= = e 40 % 
Vs1 = Vs2=9,6 V; PL =5,0W; Rs = RE = 500 n — A? % 
Harmonic output ; 
e = - = 7 any harmonic < —40 dB 
Vel Vs2=20V FDR = su oo RE Soe (relative to carrier) typ. —50 dB 
Input VSWR 
Vs1 = Vs2 = 9,6 V; Por = 35 mW; Rs = RL = 500 VSWR max. 2 
Stability 


The modules will produce no signals at frequencies other than that of the carrier and harmonics of 
the carrier frequency when operated with a load mismatch of 5 VSWR (all phases) and when operated 
within the following conditions: 


Vs1 SVs2 =4to 11,2 V; Ppr = 17 to 70 mW; PL <9,0W. 


Ruggedness 


The modules will withstand a load VSWR of 50 for short period overload conditions, with Pp, Vsj 
and Vs2 at maximum values, providing the combination does not result in the matched r.f. output 
power derating curve being exceeded. Th = 90 OC. 


* With respect to earth pins. 
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BGY48A 
BGY48B 
BGY48C 


U.H.F. amplifier modules 


Ty (°C) 


Fig. 2 Load power derating; VSWR = 1: 1. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


BGY90A 


U.H.F. POWER MODULE 


The BGYQOA is a two stage u.h.f. power module designed for use in mobile transmitting equipment 


operating from a 12 V power supply. 


The module consists of two n-p-n silicon planar transistors mounted on a metallized ceramic substrate 
together with matching and bias circuitry. The module produces an output of 7,5 W into a 50 &2 load 
over the frequency range of 806 to 890 MHz when operated under nominal conditions. 


QUICK REFERENCE DATA 


D.C. supply terminal voltages 
Frequency 

R.F. load power at Pp = 200 mW 
R.F. input drive power at P; = 7,5 W 


Input and output impedance 


MECHANICAL DATA 
Fig. 1 SOT-197. 


Lead reference: 


1 = r.f. input 
2=VS1 
3=Vs2 


4=r.f. output 


Vs1;Vs2 nom. 12,5 V 


(i 806 to 890 MHz 
Py > 7,5 W 
PH < 200 mW 
ZSiZL. nom. 50 Q 


Dimensions in mm 


7295379 
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BGY90A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. terminal supply voltages Vs1;/Vs2 max. 16,5 V 
D.C. voltage on r.f. input +Vj max. 25 V 
D.C. voltage on r.f. output | +Vo max. 25 V 
Load power (r.f.) . Pr max. 9 W 
Drive power (r.f.) PD max. 400 mW 
Storage temperature T stg —40 to +100 °C 
Operating heatsink temperature Th max. 90 9C 


CHARACTERISTICS 
Vs1 = VS2 = 12,5 V; f = 806 - 890 MHz; Zs = Z,_ = 50 2 unless otherwise specified 


Quiescent currents 


Poo = 
R.F. input drive power at P) = 7,5 W Pp a 200 mW 
R.F. output power at Pp = 200 mW Py > 7,5 W 
Efficiency at Pp = 7,5 W > — 35 % 
Harmonic rejection at PL = 7,5 W > 35 dB 


Stability 


The module will produce no spurious signals with a load mismatch of up to 3 VSWR when operated 
within the following conditions: _ 


Vs1 = 0 to 15 V; Vs2 = 6 to 15 V; Pp = 0 to 400 mW; Th < 90 °C; PL (into 50 2) <9 W. 


Ruggedness 


The module will withstand a load mismatch VSWR of 50 when operated within the following 
conditions: 


Vs1 = 15 V max.; Vs = 15 V; Pp = 400 mW max.; Th < 90 OC; providing the module is adjusted 
for Py) <9 W (into 50 §2). This adjustment may be performed by control of either Pp or Vs}. 
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U.H.F. power module BGY9O0A 


7280837 7280838 


800 850 , (MHz) 900 0 4 8 Ve4 (V) 12 

Fig. 2 Output power versus frequency; Fig. 3 Output power versus 1st stage 
Pp = 200 mW; Vs = 12,5 V; typical supply voltage; f = 850 MHz; Pp = 200 mW; 
values. Vs2 = 12,5 V; typical values. 
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Fig. 4 Output power versus input drive power; Vs = 12,5 V; typical values. 
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Fig. 5 Output power versus supply voltage; 


Vg (V) Pp = 200 mW; typical values. 
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DEVELOPMENT DATA 
This data sheet contains advance information and BGY9S0B 


specifications are subject to change without notice. 


U.H.F. POWER MODULE 


The BGY9QOB is a two stage u.h.f. power module designed for use in mobile transmitting equipment 
operating from a 12 V power supply. 


The module consists of two n-p-n silicon planar transistors mounted on a metallized ceramic substrate 
together with matching and bias circuitry. The module produces an output power of 7,5 W into a 50 {2 
load over the frequency range of 870 to 950 MHz when operated under nominal conditions. 


QUICK REFERENCE DATA 


D.C. supply terminal voltages Vs1:VS2 nom. 12,5 V 
Frequency f 870 to 950 MHz 
R.F. load power at Pp = 200 mW Py > 75 W 
R.F. input drive power at P} = 7,5 W Pp < 200 mW 
Input and output impedances ZS;ZL. nom. 50 Q 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-197. 


2,54 
Lead reference: a 5,08 i. 
1 = r.f. input ; 0,2 
2=Vs1 amen ¢ | 
3= VS2 Leg 
4=r.f. output 15.3 


7295379 
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BGY90B 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


D.C. terminal supply voltages 
D.C. voltage on r.f. input 
D.C. voltage on r.f. output 
Load power (r.f.) 

Drive power (r.f.) 

Storage temperature 


Operating heatsink temperature 


CHARACTERISTICS 


Vs1;VS2 max. 16,5 
+Vj max. 25 
Vo max. 25 
Py max. 9 
PH max. 400 
Tstg —40 to +100 
Th max. 90 


Vs1 = VS2 = 12,5 V; f = 870 - 950 MHz; Zs = Zy_ = 50 Q unless otherwise specified 


Quiescent currents 

Pp =0 
R.F. input drive power at Py = 7,5 W 
R.F. output power at Pp = 200 mW 
Efficiency at P|) = 7,5 W 
Harmonic rejection at Py = 7,5 W 


Stability 


11 typ. 15 
lQ2 typ. 25 
Pp < 200 
Py > 7,5 
n > 35 

= 35 


The module will produce no spurious signals with a load mismatch of up to 3 VSWR when operated 


within the following conditions: 


Vs1 <Vs2 = 0 to 15 V; Pp = 0 to 400 mW; Tp < 90 °C; providing maximum ratings are not 


exceeded. 


Ruggedness 


The module will withstand a load mismatch VSWR of 50 when operated within the following 


conditions: 


Vs1 = 15 V max.; Vs2 = 15 V; Pp = 400 mW max.; Th < 90 °C; providing the module is adjusted 


for PL <9 W (into 50 (2). This adjustment may be performed by control of either Pp or Vs}. 
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U.H.F. power module BGY90B 
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Fig. 2 Output power versus frequency; Fig. 3 Output power versus 1st stage 
Pp = 200 mW; Vs1 = Vs2 = 12,5 V; supply voltage; VS? = 12,5 V;f = 890 MHz, 

typical values. P; =9 W (at 890 MHz); typical values. 
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DEVELOPMENT DATA 
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Fig. 4 Output power versus input drive power; Vsj1 = Vs? = 12,5 V; typ. values. 
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Fig. 5 Output power versus supply voltage; Fig. 6 Efficiency versus frequency; 
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P; =9 W (at 890 MHz); typ. values. typical values. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


BGY93A 
BGY93B 
BGY93C 


V.H.F. AMPLIFIER MODULES 


A range of V.H.F. amplifier modules designed for use in portable transmitters operating from a 9,6 V 
supply. The modules are two-stage amplifiers consisting of n-channel FET crystals and lumped element 
matching circuits. 


The BGY93A, BGY93B and BGY93C will produce a minimum of 2 W into a 50 Q2 load over the 68 to 
88 MHz, 136 to 156 MHz and 148 to 174 MHz frequency ranges respectively. 


QUICK REFERENCE DATA 


Mode of operation continuous wave 
Frequency range BGY93A 68 to 88 MHz 
BGY93B 136 to 156 MHz 
BGY93C 148 to 174 MHz 
R.F. load power 
Vs1 = Vs2 = 9,6 V; Por = 35 mW = 2,0 W 
R.F. drive power 
Vs1 = Vs2 =9,6 V; Py = 2,0 W < 35 mW 
Input and output impedances nom. 50 QQ 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-182. Lead reference 
1. R.F. input 
2. Earth 
OOO ae 3. V1 and second 
stage bias 
| 4. Earth 
o a o o c3 m-—o— - “—~ 3,3 5. Vs9 
3,0 6. Earth 
7. R.F. output 
— 6,0 <— 
max 
15 
max 
30 
3,0 
Se eee ge ee”. ee : eer : i 0,25 
3,8 2,5 (4x) 
Se) So eS 7Z85989 
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BGY93A 
BGY93B 
BGY93C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply terminal voltages* Vs1/Vs2 max. 13,5 V* 
_R.F. input voltage* + Vj max. 25 V* 
R.F. output voltage* +Vo max. 25 V* 
Load power PL max. 4 W 
Drive power Por max. 70 mW 
Storage temperature Tstg —40 to 100 °C 
Operating heatsink temperature Th max. 90 °C 


CHARACTERISTICS 


Quiescent currents 
Second stage current with first stage open circuit 
Vs2 = 9,6 V; Ppp = 9; 


Rg = Ry = 50 82; 1g1 = 0 loo ee ee 


< 0,5 mA 
Second stage current with first stage connected 

Vs1 = 9,3 V; Vso = 9,6 V; 

Por = 90; Rg = Rx = 50 Q lo2 typ. 270 mA 
First stage current 

Vs1 = 9,3 V; Vso = 9,6 V; 


PprR =90; Rg = Ry = 502 loi typ. 70 mA 
Efficiency 

Vs1 = Vs2 = 9,6 V; Por = 35 mW; 

Rs = Ry = 502 > 40 % 


Harmonic output 
Vs1 = Vs2 = 9,6 V (relative to carrier); 


Por = 35 mW; Rg = R; = 502 any harmonic 3g —30 dB 
Input VSWR 

Vs1 = Vs2 = 9,6 V; Por = 35 mW; 

Rs = Rp = 5022 | VSWR max. 2 
Stability 


The modules will produce no signals at frequencies other than that of the carrier frequency when 
operated with a load mismatch of 8 VSWR (all phases) and when operated within the following 
conditions: 


Vs1 S Vs2 = 4 to 11,2 V; Ppr = 17 to 70 mW. 
Ruggedness 


The modules will withstand a load mismatch VSWR of 50 (all phases) when operated within the 
following conditions: 


Vs1 <Vs2 < 11,2 V; Por < 70 mW; Tp <90 °C. 


* With respect to flange. 
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DEVELOPMENT DATA BGY94A 
eee ee BGY94B 
° | | BGY94C 


V.H.F. AMPLIFIER MODULES 


A range of V.H.F. amplifier modules designed for use in portable transmitters operating from a 9,6 V 
supply. The modules are two-stage amplifiers consisting of n-channel FET crystals and lumped element 
matching circuits. 

The BGY94A, BGY94B and BGY9A4C will produce a minimum of 5 W into a 50 2 load over the 68 to 
88 MHz, 132 to 156 MHz and 148 to 174 MHz frequency ranges respectively. 


QUICK REFERENCE DATA 


Mode of operation continuous wave 
Frequency range BGY94A 68 to 88 MHz 
BGY94B 132 to 156 MHz 
BGY94C 148 to 174 MHz 
R.F. load power 
Vs1 = Vs2 = 9,6 V; Por = 50 mW Be 5,0 W 
R.F. drive power 
Vs1 = Vs2 =9,6 V; PL = 5,0 W < 35 mW 
Input and output impedances nom. 50 Q 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-182. 
Lead reference 
1. R.F. input 
2. Earth 
DOM Sa a 3. Vs1 and second 
stage bias 
4. Earth 
o a o o 2 m-—-m—.- parte IS 2 5. V 
3,3 $2 
ee Ea 
A ’ 7. R.F. output 
—> 6,0 ef 
max 
15 
max 
3,5 
50, 
| 63 EA ae —_—— 22,9 eer! E . + a 
2.54 (4x) ' 04+0,05 0,25 
—>! 5,08 ~<— 7Z85989.1 


June 1986 143 


BGY94A 
BGY94B 
BGY94C 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply terminal voltages* Vs1/Vs2 max. 13,5 V* 
R.F. input voltage* + Vj max. 25 V* 
R.F. output voltage* tVo max. 25 V* 
Load power Py max. 9 W 
Drive power Por max. 70 mW 
Storage temperature T stg —40 to 100 °C 
Operating heatsink temperature Th max. 90 °C 


CHARACTERISTICS 


Quiescent currents 
second stage current with first stage open circuit 


Vs2 =9,6 V; Ppp =0; Rs = RL = 500; 151 =0 lq2 < 0,5 mA 

first stage current 

Vs1 = Vs2 =9,6 V; PprR =0; Rs = Ry =50Q 101 typ. 125 mA 
Efficiency 

Vs1=Vs2 =9,6V; PL =5W; Rs = RiL = 502 n > 40 % 
Harmonic output 

Vs1=Vs2=9,6V any harmonic 

PpR = 35 mW; Rs = Ri, = 50 (relative to carrier) << —35 dB 
Input VSWR 

Vs1 = Vs2 = 9,6 V; Por = 35 mW; Rs = Ri = 50 VSWR max. 2 
Stability 


The modules will produce no signals at frequencies other than that of the carrier frequency when 
operated with a load mismatch of 8 VSWR (all phases) and when operated within the following 
conditions: 


Vs1 SVs2 = 4 to 11,2 V; PprR = 17 to 70 mW; PL = 9,0 W (matched) 


Ruggedness 


The modules will withstand a load VSWR of 50 for short period overload conditions, with Pp, Vs1 
and Vs? at maximum values, providing the combination does not result in the matched r.f. output 
power derating curve being exceeded. Tp = 90 °C. 


Gain control 


Power output can be controlled by variation of the driver stage supply voltage Vs1. The supply 
required is a voltage regulator with a current rating of 0,25 A and an output voltage range of 4,0 V to 
9,6 V. Vs1 must not exceed Vs2. 


* With respect to earth pins. 
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V.H.F. amplifier modules 
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Fig. 2 Load power derating; VSWR = 1: 1. 


BGY94A 
BGY94B 
BGY94C 
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BGYS5A 
BGY95B 


praete. 


U.H.F. AMPLIFIER MODULE 


The BGY9Q5 is a three-stage u.h.f. amplifier module designed primarily for mobile transmitting 
equipment operating from a nominal 7,5 V power supply. 


The module consists of three N-P-N silicon planar transistors mounted on a metailized ceramic 
substrate, together with matching and bias circuitry. The BGY95A and BGY95B produce an output 
power of 2,5 W into a 50 2 load over the frequency band 825-845 MHz and 890-915 MHz respectively. 
The output power can be controlled by means of a DC voitage (Vs}4). 


QUICK REFERENCE DATA 


errr eee rem rr = nae ee NF AA A OR RAE A MIETTINEN MY RT ee A 


Mode of operation c.w. 


‘Frequency range BGY95A _ f 825-845 MHz 
BGYS95B ff 890-915 MHz 

R.F. power output 

Vs1 = Vsa2 = Vs3 = 7,5 V; Pp = 20 mW Py min. 2,5 W 
R.F. input drive power 

Vs1 = Vs2 = Vs3 = 7,5 V;P, = 2,5 W Pp < 20 mW 
Output load impedance Z1 nom. 50 2 
MECHANICAL DATA Dimensions in mm 
Pigs TP SOVs2O0. gees oe a RG kt 


Lead reference 

Pin 1 = r.f. input 
2=Vs1 
3 = not connected 


6 = not connected 
7 = r¢.f. Earth 
case = Earth 


—p 3,3 i 


7295470.3 
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BGY95A 
BGY95B 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages with respect to case 
r.f. input pin 
r.f. output pin 


Supply pins 


R.F. output power 

R.F. input drive power 

Storage temperature 

Operating heatsink temperature 


CHARACTERISTICS 
Performance: 


BGYQ5A: f = 825-845 MHz; Rs = Ry. = 50 Q; Vgq = Vgo = V3 = 7,5 V 
BGY95B: f = 890-915 MHz; Rg = Ry = 50 2; Voq = Vg9 = Vg3 = 7,5 V 


R.F. output power 
Pp = 20 mW 
R.F. input drive power 
P;} =2,5W 
Efficiency 
P;, =2,5W 
Harmonic rejection 
P; =2,5W 
Input VSWR 


with respect to 50 Q2; 
Pp = 20 mW 


Gain control: Pp = 20 mW; 
at Vs, = 0,5 V 
at Vs} = 6,0 V 


Stability: 


PL 
PD 


7 


VSWR 


Py 
PL 


max. +25 V 
max. +25 V 
max. 8 V 
max. 11 V 
max. 11 V 
max. 3,55 W 
max. 40 mW 
—40 to + 100 °C 
max. 90 °C 
min. 2,5 W 
< 20 mW 
min. 35 % 
min. 30 dB 
typ. 1,5 
max. 2,0 
max 6 mW 
min 2,5 W 


The module will produce no spurious signals with a load mismatch VSWR <3: 1 when operated with 
Vs1 = 9,5 to 7,5 V, Vso = Vsg = 6 to 10 V, Pp = 10 to 40 mW and Tp, < 90 °C, provided maximum 


ratings are not exceeded. 
Ruggedness: 


The module will withstand a load mismatch of 50 : 1 when operated with Vs; =O to8V, 
Vs2 = Vs3 = 0 to 11 V, Pp = 0 to 40 mW and Tp = 90 °C, provided maximum ratings are not 


exceeded. 
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DEVELOPMENT DATA 
This data sheet contains advance information and BGYQ6A 


specifications are subject to change without notice. 


BGY96B 


U.H.F. AMPLIFIER MODULE 


The BGY9Q6 is a three-stage u.h.f. amplifier module designed primarily for mobile transmitting 
equipment operating from a nominal 9,6 V power supply. 

The module consists of three N-P-N silicon planar transistors mounted on a metallized ceramic 
substrate, together with matching and bias circuitry. The BGY96A and BGY96B produce an output 
power of 2,5 W into a 50 Q load over the frequency band 825-845 MHz and 890-915 MHz respectively. 
The output power can be controlled by means of a DC voltage (Vs}). 


QUICK REFERENCE DATA 


Mode of operation C.W. 
Frequency range BGY96A f 825-845 MHz 
BGY96B f 890-915 MHz 

R.F. power output 

Vs1 =6 V; Vso = Vs3 = 9,6 V; Pp = 20 mW Py = min. 2,5 W 
R.F. input drive power 

Vs1 =6 V; Vs2 = Vs3 = 9,6 V; PL = 2,5 W Pp 20 mW 
Output load impedance Zi nom. 50 Q 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-200. 00 


Lead reference 

Pin 1 =r.f. input 
2=Vs1 
3 = not connected 


6 = not connected 
7 =r.f. output 
case = Earth 


2,15 _| 26,17 


. yf re 5 


" 7,5 “| 


20,75 | - 
10,1. 
| 5,0 
3a RU GL 
f i 4 2-56UNC | 
-7,63—> |x-2.54 (6x) —>1 3,3 


7295470.3 
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BGY96A 
BGY96B 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages with respect to case 
r.f. input pin 
r.f. output pin 


Supply pins 


R.F. output power 

R.F. input drive power 

Storage temperature 

Operating heatsink temperature 


CHARACTERISTICS 
Performance: 


BGYQ6A: f = 825-845 MHz; Rs = R,_ = 50 22; Voy = 6 V; Vga = Vg3=9,6 V 
BGY96B: f = 890-915 MHz. Rs = Ry = 50 22; Vgq = 6 V; Vo2 = Vs3 = 9,6 V 


R.F. output power 
Pp = 20 mW 
R.F. input drive power 
P; =2,5W 
Efficiency 
P; =2,5W 
Harmonic rejection 
P} =2,5W 
Input VSWR 
with respect to 50 2; 
Pp = 20 mw 
Gain control: Pp = 20 mW; 
at Vs, = 0,5 V 
at Vs1 =6,0 V 
Stability: 


PL 
PD 


n 


VSWR 


PL 
PL 


max. + 25 
max. +25 
max. 8 
max. 13 
max. 13 
max. 3,55 
max. 50 
—40 to + 100 
max. 90 
min. 2,5 
< 20 
min. 35 
min. 30 
typ. 1,5 
max. 2,0 
max. 6 
min. 2,5 


mW 
W 


_ The module will produce no spurious signals with a load mismatch VSWR <3: 1 when operated with 


Vs1 = 0,5 to 6 V, Vso = Vsg = 7,9 to 12 V, Pp = 10 to 40 mW and Tp < 90 °C, provided maximum 


ratings are not exceeded. 
Ruggedness: 


The module will withstand a load mismatch of 50 : 1 when operated with Vs; =0 to8V, 


Vs2 = Vs3 =.0 to 13 V, Pp = 0 to 50 mW and Tp, = 90 °C, provided maximum ratings are not 


exceeded. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


BLF146 


R.F. POWER MOSFET 


N-channel enhancement mode vertical D-MOS transistor intended for use in professional transmitters 
in the HF range. 


The transistor has a 4-lead flange envelope with a ceramic cap (SOT-121). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 


R.F. performance at Th = 25 PC in common-source class-AB circuit. 


n 


mode of operation (2-tone) 


S.S.B. 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-121. 


a 0,14 


4 


Y 7Z275334.4 


Note: Protect the gate-source input against static charge during transport or handling. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLF146 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 
Drain-source voltage Vpbs 
Gate-source voltage +VGS 
Drain current (D.C.) ID 
Total power dissipation 

Tmb = 25 0C Ptot 
Storage temperature Tstg 
Operating junction temperature Tj 


THERMAL RESISTANCE | 
From junction to mounting base | Rth j-mb 
From mounting base to heatsink Rth mb-h 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 


Ip = 50 mA; VGEs = 0 V(BR)DS 
Drain-source leakage current . 

Vps = 28 V; Ves = 0 IDSs 
Gate-source leakage current 

+VGs = 20 V, Vps=0 IGSs 
Gate threshold voltage 

Ip = 50 mA; Vps = 10 V VGS (th) 
Forward tranconductance 

IpD=5A; Vps=10V Gfs 
Drain-source ON resistance 

Ip=5A;VGs=10V RDS(on) 
On-state drain current . 

Vps=10V;VGs=10V IDsx 
Input capacitance at f = 1 MHz : 

Vps = 28 V; Ves =0 | Ciss 
Output capacitance at f = 1 MHz 

Vps = 28 V; Ves =0V Coss 
Feedback capacitance at f = 1 MHz 

Vps = 28 V; Ves =0 Crss 
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max. 65 
max. 20 
max. 7 
max. 130 
—65 to +150 
max. 200 
max. 1:35 
max. 0,2 
min. 65 
max. 2,5 
max. 1 
2 to 4,5 

min. 3 
typ. 3,8 
typ. 0,2 
typ. 22 
typ. 260 
typ. 180 
typ. 25 


K/W 


mA 


BA 


pF 


pF 


< 
- 
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R.F. power MOSFET , BLF146 


APPLICATION INFORMATION 
R.F. performance in SSB operation (common-source class-AB circuit) 
#4 = 28.000 MHz; f2 = 28.001 MHz; Tp = 25 °C; Ipg = 0,6 A; Res = 18 2 


mode of operation 


S.S.B. 


Optimum load impedance: 3,3 + j 0,5 Q 
The intermodulation products are measured with respect to the level of one tone. 


LOAD MISMATCH 


_ The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power 


and supply voltage (T} = 25 9C). 
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DEVELOPMENT DATA 


This data sheet contains advance information and BLF242 


specifications are subject to change without notice. 


R.F. POWER MOSFET 


N-channel enhancement mode vertical D-MOS transistor intended for use in professional transmitters 
in the VHF range. 

The transistor has a 4-lead flange envelope with a ceramic cap (SOT-123). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 
R.F. performance at Ty = 25 °C in common-source class-B circuit. 


Mode of operation 


narrow band; c.w. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 


7277386.2 


| 


Note: Protect gate-source input against static charge during transport or handling. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLF242 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 
Drain-source voltage Vps max. 65 V 
Gate-source voltage +VGS max. 20 V 
Drain current (D.C.) ID max. 05 A 
Total power dissipation 

Tmb = 25 °C Prot max. 16 W 
Storage temperature Tstg —65 to +150 OC 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb max. 11 K/W 
From mounting base to heatsink Rth mb-h max. 0,3 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 


Ip = 0,1 mA; VGés =0 | V(BR)DS min. 65 V 
Drain-source leakage current 

Vps = 28 V; VeGs =0 IpDss max. 0,01 mA 
Gate-source leakage current 

+VGs = 20V; Vps =0 IGss max. 1 pA 
Gate threshold voltage 

Ip =3mA; Vps=10V VGS(th) 2to4,5 V 
Forward tranconductance ae 0.16 § 

Ip =0,3 A; Vps = 10 V Gfs We. 0.24 S 
Drain-source ON resistance 

Ip =0,3 A; VGs=10V RDS(on) typ. 3,3 2 
On-state drain current 

Vps = 10V; Ve6g = 10 V IDsx typ. 14 A 
Input capacitance at f = 1 MHz 

Vps = 28 V; VGs =0 Ciss typ. 14 pF 
Output capacitance at f = 1 MHz 

Vps = 28 V; VGgs=0V Coss typ. 9,4 pF 
Feedback capacitance at f = 1 MHz 

Vps= 28 V; Ves =0 Crss typ. 1,7 pF 
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R.F. power MOSFET BLF242 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (common-source class-B circuit) 
f = 175 MHz; Tp = 25 OC; Ipg = 10 mA; REs = 46 Q 


mode of operation 


narrow band; c.w. 


Optimum load impedance : 19 + j 38 Q 
Input impedance > 94—j22Q0 


LOAD MISMATCH 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power 
and supply voltage (T}, = 25 °C). 
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DEVELOPMENT DATA 


This data sheet contains advance information and BLF244 
specifications are subject to change without notice. 


R.F. POWER MOSFET 


N-channel enhancement mode vertical D-MOS transistor intended for use in professional transmitters 
in the VHF range. 


The transistor has a 4-lead flange envelope with a ceramic cap (SOT-123). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 


R.F. performance at Ty = 25 °C in common-source class-C circuit. 


mode of operation 


narrow band; c.w. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 


Ae <= 
‘ 


25,2 
rane 18,42 
4 
7,5 
max 
Y 7277386.2 


Note: Protect the gate-source input against static charge during transport or handling. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLF244 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Gate-source voltage 
Drain current (d.c.) 


Total power dissipation 
up to Tmb = 25 °C 


Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From mounting base to heatsink 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
Ip =5 mA; Ves = 0 
Drain-source leakage current 
Vps = 28 V; Ves = 0 
Gate-source leakage current 
+ Vgs = 20 V; Vps =0 
Gate threshold voltage 
Ip =5mA; Vps= VGs 
Forward transconductance 
Vps= 10 V; Ip =0,6A 


On-state drain current 
Vps = 10 V; Veg = 10 V 

Input capacitance at f = 1 MHz 
Vps = 28 V; Ves = 0 

Output capacitance at f = 1 MHz 
Vps = 28 V; Veg =O V 


Feedback capacitance at f = 1 MHz 


Vps = 28 V; Ves =0V 
Drain-flange capacitance 
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Vps 
*+Vc6s 
ID 
Prot 


T stg 


qj 


Rth j-mb 
Rth mb-h 


V(BR)DS 
IpDss 
IGss 


VGS(th) 


Gfs 


max. 65 
max. 20 
max. 1,5 
max. 30 
—65 to + 150 
max. 200 
max. 5,8 
max. 0,3 
min. 65 
max. 1 
max. 1 

2 to 4,5 
min. 0,5 
typ. 0,8 
typ. 4,5 
typ. 60 
typ. 40 
typ. 4 


typ. 2 


K/W 


mA 


pA 


pF 
pF 


R.F. power MOSFET BLF244 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-source class-C circuit) f = 175 MHz; Th = 25 °C; 
Ve6s718V 


mode of operation 


narrow band; c.w. 


Optimum load impedance : 6,4 + j9,7 Q 
Input impedance >2,4—j11 Q 


LOAD MISMATCH 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load 
power and supply voltage (T}, = 25 °C). 


+VG R2 C14 L6 
aaa 
<{ C6 yY— +H : +Vp 
NY 
z [+4 is == C13 
a YH a 
b= Z 4 
D.U.T. eae 
= c2 cs L4 L7 L8 
7 500 
° =a C1 L1 L2 os LLL dE © output 
= input SLL 
a) 


C10 
C3 C4 | 
7 : La y 4 “3 7294570.1 


Fig. 2 Class-C test circuit at f = 175 MHz. 
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BLF244 


List of components: 


R1 = 23 22, metal film (46,4 Q // 46,40Q,2x%W) 

R2 = 10 Q, metal film 

C1 = 680 pF, ATC chip 

C2 = 20 pF, ATC chip 

C3,C4 =5-60 pF, PTFE trimmer, cat. no. 2222 809 08003 

C5 = 75 pF, ATC chip 

C6 = 10 nF, chip capacitor, cat. no. 2222 852 47103 

C7 = 100 pF ATC chip 

C8 = 47 pF, ATC chip 

C9 = 5-60 pF, PTFE trimmers, cat. no 2222 809 08003 

C10, C11 =11 pF, ATC chip 

C12 = 680 pF, ATC chip 

C13 = 2,2 uF, tantalum electrolytic capacitor 

C14 = 100 nF, chip capacitor, cat. no. 2222 852 47104 

L1 = 32 nH, 4 turns of enamelled Cu-wire (1 mm) int. diam. 3 mm, leads: 2 x 5 mm, 
length: 6,3 mm 

L2 = 12,2 nH, 1 turn of enamelled Cu-wire (1 mm) int. diam. 5,6 mm, leads: 2 x 5mm 

L3,L4 =302Q striplines, width 6,0 mm, length 15 mm 

L5 = 118,8 nH, 6 turns of enamelled Cu-wire (1 mm) int. diam. 6 mm, leads: 2 x 5 mm, 
length: 10,4 mm 

L6 = RF choke, grade 3B, cat. no. 4312 020 36640 

L7 = 19 nH, 2 turns of enamelled Cu-wire (1 mm) int. diam. 3 mm, leads: 2 x 5 mm, 
length: 2,4 mm 

L8 = 28,5 nH, 4 turns of enamelled Cu-wire (1 mm) int. diam. 3 mm, leads: 2 x 5 mm, 
length: 8,5 mm 


P.C.B. material: epoxy fibre glass, thickness 1/16 inch, €, = 4,5 


7294571 7294572 


TOT “APSE 
: i Of ae ae a 
Cesena ee ee ae a 
; LL ee 
CEE == 
ee a es ie De 
0 0,4 0,8 p(w) 12 0 10 20 pow) 30 
Fig. 3 Output power versus input power. Fig. 4 Power gain and drain efficiency 
f= 175 MHz; Vps = 28 V. versus output power. 


f = 175 MHz; Vos = 28 V; Th = 25 %C. 
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DEVELOPMENT DATA 


This data sheet contains advance information and BLF245 
specifications are subject to change without notice. / 


R.F. POWER MOSFET 


N-channel enhancement mode vertical D-MOS transistor intended for use in professional transmitters 
in the VHF range. 


The transistor has a 4-lead flange envelope with a ceramic cap (SOT-123). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 


R.F. performance at T}, = 25 °C in common-source class-B circuit. 


mode of operation f 
MHz 
narrow band; c.w. 175 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-123. 


7277386.2 


PRODUCT SAFETY This device incorporates beryilium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Lirniting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Gate-source voltage 
Drain current (d.c.) 


Total power dissipation 
UP tO Tmb = 25 PC 


Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From mounting base to heatsink 


CHARACTERISTICS 
T= 25 °C unless otherwise specified 
Drain-source breakdown voltage 
Ip = 10 mA; Ves = 0 
Drain-source leakage current 
Vps= 28 V; Ves =0. 
Gate-source leakage current 
+ Vgs = 20 V; Vps = 0 
Gate threshold voltage 
Ip=10mA; Vps=V6Es 
Forward transconductance 
Vps=10V;Ip=1,5A 
On-state drain current 
Vps= 10V; Ves =10V 
Input capacitance at f = 1 MHz 
Vps = 28 V; Ves =0 
Output capacitance at f = 1 MHz 
Vps= 28 V; Ves=0V 
Feedback capacitance at f = 1 MHz 
Vps = 28 V; Veg = 0 
Drain-flange capacitance 
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Vps 
+ V6s 
ID 


Prot 


T stg 
qj 


Rth j-mb 
Rth mb-h 


V(BR)DS 
IDss 
lGss 


VGSith) 


Gfs 


IDsx 
Ciss 
Coss 


Crsg 
Caf 


max. 65 
max. 20 
max, 3 
max. 55 
—65 to+ 150 
max. 200 
max 3,2 
max. 0,3 
min. 65 
max. 2,5 
max. 1 

2 to 4,5 
min. 1,1 
typ. 1,6 
typ. 8,5 
typ. 110 
typ. 70 
typ. 6 
typ. 2 


K/W 
K/W 


mA 


pA 


pF 
pF 


R.F. power MOSFET BLF245 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (common-source class-B circuit) f = 175 MHz; Ty, = 25 OC; 


IpQ = 50 mA 


mode of operation 


28 
28 


narrow band; c.w. 


Optimum load impedance : 5,1 + j5,0 Q 
Input impedance > 2,0—j6,5 Q 
LOAD MISMATCH 


The device is capable of withstanding a full load mismatch (VSWR of 50, varied through all phases) at 
rated load power and supply voltage (Tj, = 25 °C). 
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Fig. 2 Class-B test circuit at f = 175 MHz. 
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BLF245 


List of components: 


R1 = 1k, metal film 

R2 = 10 22, metal film 

C1 = 4-40 pF, PTFE trimmer 

C2 = 5-60 pF, PTFE trimmer 

C3 = 100 pF chip + 100 nF chip 

C4 = 100 pF ceramic plate cap. 

C5 = 100 nF polyester 

C6 = 5-60 pF, PTFE trimmer + 18 pF chip 
C7 = 27 pF chip + 24 pF chip 


L1 = 18 nH; 3 turns of 0,5 mm copper wire, int. diam. 2 mm, length 3,3 mm leads: 2 x 5 mm 


L2 = 30 22 stripline; W = 6 mm, L= 10 mm 
L3 = 30 Q stripline; W =6 mm, L= 10 mm 


L4 = 100 nH; 6 turns of 1,5 mm enamelled copper wire, int. diam. 5 mm, length 12,6 mm, 


leads: 2x 5mm 


L5 = Ferroxcube RF choke, grade 3B, cat. no. 4312 020 36640 
L6 = 27 nH; 2 turns of 1,5 mm enamelled copper wire int. diam. 5 mm, length 4,1 mm, 


leads: 2x5 mm 


P.C.B. material: epoxy fibre glass, thickness 1/16 inch, e, = 4,5 
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Fig. 3 Output power versus input power. 
f = 175 MHz; Vps = 28 V. 
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Fig. 4 Power gain and drain efficiency 
versus Output power. 
f = 175 MHz; Vps = 28 V; Th = 25 °C. 


BLT90/SL 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in handheld radio stations in the 
900 MHz communications band. 


This device has been designed specifically for class-B operation. 


Features: 


@ the device can be applied at rated load power without an external heatsink when it is mounted on 
a printed circuit board (see Fig. 4). 
@ gold metallization ensures excellent reliability. 


The transistor has a 4-lead studless envelope with a ceramic cap (SOT-172D). All leads are isolated from 
the mounting base. 


QUICK REFERENCE DATA 


R.F. performance at Tg = 25 OC in a common-emitter class-B circuit.* 


mode of operation 


c.w. (class-B) 


* Device mounted on a printed circuit board (see Fig. 4). 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-172D. 


_} 4 
27 5,25 5,35 
24 max max 


7295607 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLT90/SL 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBo max. 20 V 
Collector-emitter voltage (open base) eae VCEO max. 10 V 
Emitter-base voltage (open collector) VEBO max. 3 V 
Collector current 

average Ic; IC(AV) max. = 250 mA > 

(peak value); f > 1 MHz ICM max. © 750 mA > 
Total power dissipation 

at Tamb = 50 OC; f > 1 MHz* Protirf) max. 2,3 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
Dissipation = 2,5 W; Tmb = 25 OC 
From junction to ambient* (f > 1 MHz) Rth j-a(rf) max. 65 K/W 


From junction to mounting base | 
(f > 1 MHz) Rth j-mb(rf) Max. 25 K/W 


* Device mounted on a printed circuit board (see Fig. 4). 
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U.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage 


open emitter; Ic =2,5 mA V(BR)CBO 
Collector-emitter breakdown voltage 

open base; |c =5 mA V(BR)CEO 
Emitter-base breakdown voltage 

open collector; |l— =0,5 mA V(BR)EBO 
Collector cut-off current 

VBE =0; Vce =10V ICES 
Second breakdown energy 

L = 25 mH; f = 50 Hz; Reg = 10 Q ESBR 
D.C. current gain 

Ic =0,15A;VcE=5V heEE 
Collector capacitance at f = 1 MHz 

IE =ie =0; VcB — 7,5 V Co 
Feedback capacitance at f = 1 MHz 

Ic = 0; VcE=7,5V Cre 
Collector-mounting base capacitance Co-mb 


7294600 


Fig. 2 IE = ig = 0; f = 1 MHz; typical values. 


BLT90/SL 


> 20 V 
> 10 V 
> 3 V 
< 1 mA 
> 0,3 mJ 
> 25 

typ 2,8 pF 
typ. 1,6 pF 
typ. 0,5 pF 
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BLT90/SL 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Tg = 25 °C 


mode of operation 


narrow band; c.w. 


4 4“ 4 
T T L3 L6 T 
C3 C6 


T.U.T. 


C1 


L1 L2 L5 -L7 L9 C11 
502(0 (LIZ LLLLLLLLLL ALLL ff fp ff J) +) V/ 1) | f { { Laake LaLa LLial Lid ££) 1—“o) 502 


C2 c4 a C7 C10 


4 4 2 7 7 7 
7297431 


Fig. 3 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 3 pF multilayer ceramic chip capacitor* 

C2 = C4=C7=C10= 1,4 to 5,5 pF film dielectric trimmer (cat.no. 2222 809 09001) 

C3 = C6=3,9 pF multilayer ceramic chip capacitor* 

C5 = C8=C11 = 180 pF multilayer ceramic chip capacitor 

C9 = 1 uF (35 V) tantalum capacitor 

L1 = 502 stripline (38 mm x 2,4 mm) 

L2 = L5= 35 Q stripline (14 mm x 4 mm) 

L3 = 60 nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L4 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat.no. 4312 020 36642) 

L6 = 50 nH; 5 turns closely wound enamelled Cu wire (0,6 mm); int. dia. 3 mm; leads 2 x 5 mm 
L7 = 502 stripline (12,2 mm x 2,4 mm) 

LO = 502 stripline (30,5 mm x 2,4 mm) 

R1 = R2=10+ 5%; 0,25 W metal film resistor 


The striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric (€, = 2,2); 
thickness 1/32 inch; thickness of copper-sheet 2 x 35 yum. 


* American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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U.H.F. power transistor BLTSO/SL- 


7297432 
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7297433 


Fig. 4 Printed circuit board and component lay out for 900 MHz class-B test circuit. | 


Note 

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper serving as groundplane. Earth connections are made by hollow rivets and also by 
fixing-screws and copper straps around the board and under the emitters to provide a direct contact 


between the copper on the component side and the groundplane. 
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Fig. 5 Load power vs. source power. Fig. 6 Power gain and efficiency vs. load 


power. 


Conditions for Figs 5 and 6: 

f = 900 MHz; Tag = 25 OC; class-B operation; typical values. 

VceE=7,5 V ( ); VcE = 5,0 V (---------- ) 

(transistor mounted on printed circuit board, shown in Fig. 4, without applying an external heatsink). 


RUGGEDNESS | 
The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power 
up to a supply voltage of 9,0 V at Tg = 25 °C. Device mounted on a printed circuit board (see Fig. 4). 
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Fig. 7 Input impedance (series components). Fig. 8 Load impedance (series components). 


Conditions for Figs 7, 8 and 9: 
Vce = 7,5 V; PL = 0,75 W; f = 800 - 960 MHz; Tag = 25 OC; class-B operation; typical values. 
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Fig. 9 Power gain vs. frequency. 
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BLT91/SL 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in handheld radio stations in the 
900 MHz communications band. 


This device has been designed specifically for class-B operation. 


Features: 
@ the device can be applied at rated load power without an external heatsink when it is mounted on a 


printed wiring board. 
® gold metallization ensures excellent reliability. 


The transistor has a 4-lead studless envelope with a ceramic cap (SOT-172D). All leads are isolated 
from the mounting base. 


QUICK REFERENCE DATA 


R.F. performance at Tg = 25 OC in a common-emitter class-B circuit. 


mode of operation 


c.w. (class-B) 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-172D. 


ae (2x) | 

. ee 
7 5,25 5,35 
7 ns max max 


7Z95607 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Emitter-base voltage (open collector) VEBO max. 3 V 
Collector current | 
ee average Ic; Ic(AV) max. 500 mA 
(peak value); f > 1 MHz ICM max. 1500 mA 
Total power dissipation 
at Tamb = 50 9C; f > 1 MHz* Prot(rf) max. 3,0 W 
Storage temperature T stg —65 to +150 °C 
Operating junction temperature Tj max. 200 OC 


THERMAL RESISTANCE 

Dissipation = 4,5 W; Tmp = 25 °C 

From junction to ambient* (f > 1 MHz) Rth j-a(rf) max. 50 K/W 
From junction to mounting base (f > 1 MHz) Rth j-mb(rf) ax. 20 K/W 


* 


Device mounted on a printed wiring board (see Fig. 4). 
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U.H.F. power transistor BLT91/SL 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base break down voltage 


open emitter; lc =5 mA V(BR)CBO = 20 V 
Collector-emitter break down voltage 

open base; Ic = 10 mA V(BR)JCEO => 10 V 
Emitter-base breakdown voltage 

open collector; |—- =1mA V(BR)EBO > 3. V 
Collector cut-off current 

Vee =0; VceE = 10V ICES = 2,5 mA 
Second breakdown energy 

L = 25 mH; f = 50 Hz; Reg = 1022 EsprR 2 0,55 mJ 
D.C. current gain 

Ic = 300 mA; VcE=5V hfe = 25 
Collector capacitance at f = 1 MHz 

le =ie=0; Vcp=7,5 V Cc typ. 4,5 pF 
Feedback capacitance at f = 1 MHz 

lc =0;VcE=7,5V Cre typ. 3 pF 
Collector-mounting base capacitance Ce-mb typ. 0,5 pF 
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Fig. 2 IE =ie = 0; f = 1 MHz; typical values. 
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APPLICATION INFORMATION 
R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Tg = 25 °C 


mode of operation 


narrow band; c.w. 


502 (o\—+ ) } | ZILLLLLLLLLLLLLA—|-—-O ) 50 2 


7 
7297437 


Fig. 3 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 = C6=2 pF multilayer ceramic chip capacitor* 

C2 = C4=C7=C10= 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3 = 4,7 pF multilayer ceramic chip capacitor* 

C5 = C8 =C11 = 180 pF multilayer ceramic chip capacitor 

C9 = 1 pF (35 V) tantalum capacitor 

L1 = 50 Q stripline (40 mm x 2,4 mm) 

L2 = L5 = 35 2 stripline (14 mm x 4,0 mm) 

L3 = 100 nH; 8 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L4 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat.no. 4312 020 36642) 

L6 = 30 nH; 2 turns Cu wire (1,0 mm); int. dia. 5,5 mm; length 4,5 mm; leads 2 x 5 mm. 
L7 = 50 Q stripline (6,0 mm x 2,4 mm) 

LO = 50 stripline (30,3 mm x 2,4 mm) 

R1 = R2= 102 + 5%; 0,25 W metal film resistor 


The striplines on a double Cu-clad printed wiring board with P.T.F.E. fibre-glass dielectric (e, = 2,2); 
thickness 1/32 inch; thickness of copper-sheet 2 x 35 um. 


* American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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U.H.F. power transistor 
BLT91/SL. 
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Fig. 4 Printed wiring board and component lay-out for 900 MHz class-B test circuit. 


Note 

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper serving as a groundplane. Earth connections are made by hollow rivets and also by 
fixing screws and copper straps under the emitters to provide a direct contact between the copper 
on the component side and the groundplane. 
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Fig. 5 Load power vs. source power. Fig. 6 Power gain and efficiency vs. load 
power. 


Conditions for Figs 5 and 6: 

f = 900 MHz; Tg = 25 OC; class-B operation; typical values. 

VcE=7,5 V ( ); Vce = 5,0 V (---------- ) 

(transistor mounted on printed wiring board, shown in Fig. 4, without applying an external heatsink). 


RUGGEDNESS 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power 
up to a supply voltage of 9,0 V at Tg = 25 °C. 
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Fig. 7 Input impedance (series components). Fig. 8 Load impedance (series components). 


Conditions for Figs 7, 8 and 9: 
VcE =7,5 V; PL = 1,5 W; f = 800 - 960 MHz; Ta = 25 OC; class-B operation; typical values. 
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DEVELOPMENT DATA 
This data sheet contains advance information and BLT92 / SL 


specifications are subject to change without notice. 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in handheld radio stations in the 
900 MHz communications band. 


This device has been designed specifically for class-B operation. 


The transistor has a 4-lead studless envelope with a ceramic cap (SOT-122D). All leads are isolated 
from the mounting base. 


QUICK REFERENCE DATA 


R.F. performance at Tmpb = 25 °C in a common-emitter class-B circuit. 


mode of operation 


c.w. (class-B) 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-122D. 


7295608 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS _ 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) | | VCcEO max. 10 Vv 
_ Emitter-base voltage (open collector) VEBO max. 3 °V 

Collector current . | , 

(peak value); f > 1 MHz lem max. 18A 
Total power dissipation ae | 

at Tmb = 65 PC; f > 1 MHz Prot(rf) max. 10 W 
Storage temperature T stg —65 to +150 OC 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to mounting base (f > 1 MHz) Rth j-mb max. 6 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


D.C. current gain 
Ic =0,6A; VcE=5V hFE min. 25 


Ruggedness 


The device is capable of withstanding a full load mismatch (VSWR = 50 through all phases) at 3 W 
load power up to a supply voltage of 9,0 V and Tmp = 25 °C. 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 
470 MHz communications band. 


Features: 

@ multi-base structure and emitter-ballasting resistors for an optimum temperature profile 
@ gold metallization ensures excellent reliability. 

@ internal matching to achieve an optimum wideband capability and high power gain. 


The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from the 
flange. 


QUICK REFERENCE DATA 


Envelope SOT-119 

Mode of operation class-B; c.w. 
Collector-emitter voltage (d.c.) VCE 12,5 V 
Frequency f 470 MHz 
Load power PL 20 W 
Power gain Gp > 6,5 dB 
Collector efficiency Nc > 55 % 
Heatsink temperature Th 25 °C 


MECHANICAL DATA 
SOT-119 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA | | Dimensions in mm 


Fig. 1 SOT-119. 
: T 0,14 
— -| ceramic } 


6,48 | \ | ¢ ae aes : 
fy 55 959 | 13 
12,96 >> b- Ce max (O42 max 

cra BeO 

metal 
7277385 .6 

{ 
Torque on screw: min. 0,6 Nm (6 kg.cm) 


max. 0,75 Nm (7,5 kg.cm) 


Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor BLU2 O/12 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Collector-base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector-emitter voltage (open base) VCEO max 16,5 V 
Emitter-base voltage (open collector) VEBO max, 4V 
Collector current 

d.c. or average Ic max. 4A 

(peak value); f > 1 MHz ICM max. 12 A 
Total power dissipation 

at Tmb = 25 OC Prot (d.c.) max. 38 W a 

f > 1 MHz; Tmpb = 25 OC Prot (rF.) max. 44 W 
Storage temperature T stg —65 to +150 OC 
Operating junction temperature Tj max. 200 °C 

10 7292831 80 7292832 
seal N | 
P 
Fe HNN we a Mon aes 
Th Tn= 70°C\S ma 

= ATi imal ‘ 

EE | 
UALS 
CoM CCC ASS 
LUI | LTT TTT 

1 10 165 yoeiy) 100 0 Th (°C) 160 
Fig. 2 D.C.SOAR. Fig. 3 Power/temperature derating curves 
Rth mb-h = 0,2 K/W | Continuous operation 

I! Continuous operation (f > 1 MHz) 
111 Short-time operation during mismatch; 
(f > 1 MHz) 
THERMAL RESISTANCE (dissipation = 37 W; Tmp = 25 °C, i.e. Ty = 18 OC 
From junction to mounting base 

(d.c. dissipation) R th j-mb(d.c.) max 4,6 K/W “— 

(r.f. dissipation) Rth j-mb(r.f.) max 4,1 K/W 
From mounting base to heatsink Rth mb-h max 0,2 K/W 
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CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector-base breakdown voltage 


Ic = 25 mA; open emitter ViBR)JCBO > 36 V. 
Collector-emitter breakdown voltage 

Ic = 50 mA; open base Vi(BR)CEO > 16,5 V 
Emitter—base breakdown voltage 

le = 5 mA; open collector V(BR)EBO > 4V 
Collector cut-off current 

Vee = 0; VceE = 20 V ICES < 12,5 mA 
Second breakdown energy 


L = 25 mH; f = 50 Hz; Reg = 102 EspR = 5,3 mJ. 
D.C. current gain : 


lc =2,7A; VcE=10V h > 15 
FE typ. 60 
Collector capacitance at f = 1 MHz 
le =ie=0; Vcp = 12,5 V Co typ. 53 pF 
Feed-back capacitance at f = 1 MHz 
Ic = 0; Veg = 12,5 V Cre typ. 33 pF 
Collector-flange capacitance Cof typ. 3 pF 
160 7292834 
een 
TALE TT ET 
80 +S =< 
bol Sliema 
Ls es 
8 Vcp (V) 16 


Fig. 4 Tj = 25 OC; typ. values. Fig.5 Ie =ig=0; f = 1 MHz; typ. values. 
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U.H.F. power transistor BLU20/1 2 


APPLICATION INFORMATION 


; in narrow band ircuit; 
Mode of operation in narro test circuit; 


class-B; c.w. 

Colletor-emitter voltage (d.c.) VCE 12,5 V 
Frequency f 470 MHz 

Load power Py 20 W 

Power gain G > 6,5 dB 

g P typ. 7,8 dB 

ea > 55 % 

Collector efficiency Nc fp: 64 % 

Heatsink temperature Th 25 °C 
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Fig. 6 Class-B test circuit at f = 470 MHz. 


List of components: 


C1 = C9=1,8 to 10 pF film dielectric trimmer (cat.no. 2222 809 05002) 
2 to 9 pF film dielectric trimmer (cat.no. 2222 809 09002) 

C3. = C4=8,2 pF multilayer ceramic chip capacitor (100A type) * 

C5 = 100 nF polyester film capacitor 

C6 = 120 pF multilayer ceramic chip capacitor 

C7 = 8,2 pF multilayer ceramic chip capacitor (100B type) * 

C8 = 2to 18 pF film dielectric trimmer (cat.no. 2222 809 09003) 

C10 = 2,2 uF electrolytic capacitor 


L1 = 50 Q stripline (43,5 mm x 4,0 mm) 

L2 = 100 nH; 5 turns closely wound enamelled Cu-wire (0,5 mm); int. diam. 4mm: leads 2 x 5 mm 
L3 = 37,6 Q stripline (8,0 mm x 6,0 mm) 

L4 = 37,6 Q stripline (9,0 mm x 6,0 mm) 

L5 = 74,4 & stripline (22,5 mm x 2,0 mm) 

L6 = 37,6 Q stripline (18,0 mm x.6,0 mm) 

L7 =L8= Ferroxcube wideband h.f. choke, grade 3B (cat.no. 4312 020 36642) 


R1 = 10Q+5%; 0,4 W metal film resistor (MR25 type) 
R2 = 10 §2+5%; 0,4 W metal film resistor (MR25 type) 


L1, L3, L4, L5 and L6 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass 
dielectric (e, = 2,74); thickness 1/16 inch. 


O 
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* American Technical Ceramics capacitor or capacitor of same quality. 
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Fig. 7 P.C. board for 470 MHz, class-B test circuit. 
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Fig. 8 Component lay-out of 470 MHz, class-B test circuit. 


Note: 

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper serving as groundplane. Earth connections are made by hollow rivets and also by 
copper straps under the emitters and around the board to provide a direct contact between the copper 


on the component side and the ground plane. 
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U.H.F. power transistor BLU20/12 


Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. 


load power. 
Conditions for Figs. 9 and 10: 


Vce = 12,5 V; f = 470 MHz; class-B operation; Ty = 25 °C and 70 °C; Rat mb-h = 0,2 K/W; typical 
values. 


RUGGEDNESS 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) up to 25 W under 
the following conditions: 
Vce = 15,5 V; f = 470 MHZ; Ty = 25 OC; Reh mb-h = 9,2 K/W. 
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Fig. 11 Input impedance (series components). — Fig. 12 Load impedance (series components). 


Conditions for Figs. 11, 12 and 13: 
Vce = 12,5 V; PL = 20 W; f = 400—512 MHz; Tp = 25 OC; class-B operation; Rip mb-h = 0,2 K/W; 
typical values. 
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Fig. 13 Power gain versus frequency. 
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U.H.F. POWER TRANSISTOR 


BLU30/12 


N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 


470 MHz communications band. 


Features: 


@ multi-base structure and emitter-ballasting resistors for an optimum temperature profile 


@ gold metallization ensures excellent reliability 


@ internal matching to achieve an optimum wideband capability and high power gain 


The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from the 


flange. 
QUICK REFERENCE DATA 


Envelope 

Mode of operation 
Collector-emitter voltage (d.c.) 
Frequency 

Load power 

Power gain 

Collector efficiency 


Heatsink temperature 


MECHANICAL DATA 
SOT-119 (see Fig. 1). 


SOT-119 

class-B; c.w. 

VCE 12,5 V 

f 470 MHz 
Py 30 W 
Gp > 6,0 dB 
NC = 65% 
Th 25 °C 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dinensienesncmin 
Fig. 1 SOT-119. 


= 0,14 


—i f 
6,48 Ye | 
1296 1-55 pb : 25,2 
| max 
7277385.6 
| 
Torque on screw: min. 0,6 Nm (6 kg.cm) 


max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor BLU30/12 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector-emitter voltage (open base) VcEO max. 16,5 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 

d.c. or average Ic max. 6A 

(peak value); f > 1 MHz ICM max. 18A 
Total power dissipation 

f > 1 MHz; Tmp = 25 OC Prot (r-f.) max. 65 W 
Storage temperature T stg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 
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Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves 
Rth mb-h = 0,2 K/W | Continuous operation (f > 1 MHz) 
I! Short-time operation during mismatch; 
(f > 1 MHz) 


THERMAL RESISTANCE (dissipation = 45 W; Tp = 25 °C). 


From junction to mounting base 
(r.f. dissipation) Rth j-mb(r.f.) max. 2,45 K/W 


From mounting base to heatsink Rth mb-h max. 0,2 K/W 
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CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector-base breakdown voltage 


Ic = 50 mA; open emitter V(BR)CBO = 36 V 
Collector-emitter breakdown voltage 

Ic = 100 mA; open base V(BR)JCEO => 16,5 V 
Emitter-base breakdown voltage 

l= = 10 mA; open collector 7 V(BR)EBO =. 4V 
Collector cut-off current 

Vee =0; VceE = 16 V | ICES < 22 mA 
Second breakdown energy 

L = 25 mH; f = 50 Hz; Reg = 10 22 ESBR >. 8 mJ 
D.C. current gain 

oan yee 10V hFe a 15 

| typ. 60 

Collector capacitance at f = 1 MHz* 

le =ie=0; Vep = 12,5 V Co typ. 85 pF 
Feed-back capacitance at f = 1 MHz* 

Ic = 0; Veg = 12,5 V Cre typ. 52 pF 
Collector-flange capacitance Cof typ. 3 pF 


10 


Ves (V) 20 


Fig. 4 Tj = 25 °C; typ. values. | Fig. 5 I = ig = 0; f= 1 MHz; typ. values. 


* Device mounted in SOT-119 envelope without inputmatching. 
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U.H.F. power transistor BLU3O/12 


APPLICATION INFORMATION 


Mode of operation In narrow-band test circuit; class-B; c.w. 
Collector-emitter voltage (d.c.) VCE 12,5 V 
Frequency f 470 MHz 
Load power Py 30 W 
: a 6,0 dB 
P ’ 
ower gain Gp ive: 7.4 dB 
7 > 55 % 
Collector efficiency NC ‘VB: 66 % 
Heatsink temperature Th 25 °C 


72Z78280.1 


Fig. 6 Class-B test circuit at f = 470 MHz. 


List of components: 


C1 =C2=C7=C8=2to9Y pF film dielectric trimmer (cat. no. 2222 809 09002) 

C3. =C6=3,9 pF ceramic capacitor (500 V) 

C4 = 100 pF feed-through capacitor 

C5 = 100nF polyester film capacitor 

L1 =stripline (24,0 mm x 6,7 mm) 

L2 = 10 turns closely wound enamelled Cu-wire (0,4 mm); int. diam. 4mm 

L3 = 2 turns enamelled Cu-wire (0,6 mm); Ferroxcube tube core, grade 3B5 (cat. no. 4313 020 15170) 
L4 = 12,6 nH; 2,5 turns enamelled Cu-wire (0,7 mm); int. diam. 4 mm; length 3 mm; leads 2 x 5mm 
L5 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 

L6 = stripline (28,4 mm x 6,7 mm) 

R1 R2 = 10 2 carbon resistor 

L1 and L6 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric 
(€, = 2,74); thickness 1/16 inch. 


Component lay-out and printed-circuit board for 470 MHz test circuit are shown in Figs 7 and 8. 
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7278204.1 


Fig. 7 Component lay-out of 470 MHz, class-B test circuit. 


7278205.1 


(1) double Cu-clad printed-circuit board 
Cu strap (thick 0,3mm; wide 5,0 mm) 
7278206 


Fig. 8 P.c. board for 470 MHz, class-B test circuit. 


Note: 

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side fully 
metallized serving as groundplane. Earth connections are made by hollow rivets and also by copper 
straps under the emitter to provide a direct contact between the copper on the component side and 
the ground plane. 
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U.H.F. power transistor 


7292920 


Fig. 9 Load power vs. source power. 


Conditions for Figs 9 and 10: 


BLU30/12 
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Fig. 10 Power gain and efficiency vs. load power. 
Th = 25 °C; 
——— Tp,=70°. 


VceE = 12,5 V; f = 470 MHz; class-B operation; T}, = 25 °C and 70 °C; Reh mb-h = 0,2 K/W; typical 


values. 


RUGGEDNESS 
The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) up to 38 W under 


the following conditions: 
Vce = 15,5 V; f = 470 MHz; Tp = 25 °C; Reh mb-h = 0,2 K/W. 
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Fig. 12 Load impedance (series components). 


Fig. 11 Input impedance (series components). 


Conditions for Figs 11, 12 and 13: 


25 °C; class-B operation; Rth mb-h 


0,2 K/W; 


30 W; f = 400-512 MHz; Th = 


Vce = 12,5 V; PL 


typical values. 
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Fig. 13 Power gain versus frequency. 
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BLU45/12 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor in SOT-119 envelope primarily intended for use in mobile 
radio transmitters in the 470 MHz communications band. 


Features 


@® multi-base structure and emitter-ballasting resistors for an optimum temperature profile. 
@ internal matching to achieve an optimum wideband capability and high power gain. 
® gold metallization ensures excellent reliability. 


The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in a common-emitter class-B circuit 


mode of operation VCE 


narrow band; c.w. 12,5 
MECHANICAL DATA Dimensions in mm 


SOT-119 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-119 


7277385.6 


min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 


Torque on screw: 


Heatsink compound must be applied and evenly distributed. 
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U.H.F. power transistor 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16,5 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 

d.c. or average Ic max. 9A 

(peak value); f > 1 MHz Icom max. 27 A 
Total power dissipation 

at Tmb = 25 °C; f > 1 MHz Prot max. 87 W 
Storage temperature Tstg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 

7293526 


0 100 T, (°c) 200 


Fig. 2 Power/temperature derating curves. 


| Continuous operation (f > 1 MHz). 
11 Short-time operation during mismatch (f > 1 MHz). 


MAXIMUM THERMAL RESISTANCE 

Dissipation = 54 W; Tampb = 25 OC 

From junction to mounting base (r.f. operation) Rth j-mb max. 1,7 K/W 
From mounting base to heatsink Rthmb-h max. 0,2 K/W 


March 1986 203 


BLU45/12 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector-base breakdown voltage 


open emitter; lc = 100 mA V(BR)CBO —simin. 36 V 
Collector-emitter breakdown voltage 

open base; Ic = 200 mA V(BR)CEO min. 16,5 V 
Emitter-base breakdown voltage 7 

open collector; |- = 20 mA V(BR)EBO min. 4vV 
Collector cut-off current 

VBE =0; Vce = 16 V ICES max. 44 mA 
Second breakdown energy 

L = 25 mH; f = 50 Hz; Reg = 102 Espr min. 15 mJ 
D.C. current gain ae 15 

VcE=10V;Ic=8A | hFE typ. 60 
Collector capacitance at f = 1 MHz | 

l—E =ie=0;VeR = 12,5 V Co typ. 170 pF 
Feedback capacitance at f = 1 MHz | . 

lc = 0; Vege = 12,5 | | Cre typ. 100 pF 
Collector-flange capacitance | Cof typ. 3 pF 


7293520 


0 lo (A) 40 
Fig. 3 D.C. current gain versus Fig. 4 Output capacitance versus 
collector current; Tj = 25 OC. | Vopi le = ie = 0; f = 1 MHz. 
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U.H.F. power transistor BLU45/12 


APPLICATION INFORMATION 
R.F. performance at Tj, = 25 °C in acommon-emitter class-B circuit 


mode of operation VCE f PL 


narrow band; c.w. 


y, Z C7 C12 
{ T Bas L6 C13 
c3 cs we AZ oe 
C1 U1 L2 
502 (oO V7 77777) Y () in C11 
C2 C4 L7 7 7 7 
ib C8 
7 Z 7 L3 7 }+—8 
R1 cg R2 
\ [—_1_—}+—_-4 
L4 L8 
V—_L-4 ia IEC 


1, 7293518 
Y 


Fig. 5 Class-B test circuit at f = 470 MHz. 


List of components: 


C1 = C13 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 

C2 = C11 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C3= 12 pF multilayer ceramic chip capacitor* 

C4 = C5 = 8,2 pF multilayer ceramic chip capacitor* * 

C6 = C7 = 15 pF multilayer ceramic chip capacitor* 

C8 = 110 pF multilayer ceramic chip capacitor* 

C9 = 3x 100 nF multilayer ceramic chip capacitor in parallel 

C10 = 2,2 uF (35 V) electrolytic capacitor 

C12 = 5.6 pF multilayer ceramic chip capacitor* 

L1 = 34,6 Q stripline (17 mm x 4 mm) 

L2 = L5 = 25,3 2 stripline (6 mm x 6 mm) 

L3 = 45 nH; 4 turns, closely wound enamelled Cu-wire (0,5 mm); int. dia. 2,5 mm; 
leads 2x 5mm 

L4 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 

L6 = 29,2 Q stripline (25,5 mm x 5 mm) 

L7 = 10 nH; 1 turn Cu-wire (1,0 mm); int. dia. 5 mm; leads 2 x 5 mm 

R1=10Q + 5% (0,4 W) metal film resistor 

R2 = 10 82 + 5% (1,0 W) metal film resistor 


* American Technical Ceramics capacitor type B or capacitor of the same quality. 


** Idem type A. 
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Striplines are on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric (E, = 2,2); 
thickness 1/32 inch. | 


7Z93516 


—————_____-______________—- 97mm Se aA seks ee ee Oe POE 


70mm 


7293517 


Fig. 6 Printed circuit board and component layout for 470 MHz class-B test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board; the other side is unetched 
copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets and copper 
straps around the board and under the bases to provide a direct contact between the copper on the 
component side and the ground plane. 
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U.H.F. power transistor BLU45/ 12 


7293525 7293524.1 


' PEE 


20 70 


Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency 
versus load power. 


Conditions for Figs 7 and 8: 
Typical values; Vcg = 12,5 V; f = 470 MHz; Ty = 25 PC (——-) and 70 °C (— — -); 
Rth mb-h = 0,2 K/W; class-B operation. 


RUGGEDNESS 


The BLU45/12 is capable of withstanding a full load mismatch (VSWR = 50 through all phases) up 
to 55 W under the following conditions: Vcg = 15,5 V; f = 470 MHz; Thy, = 25 °C; Reh mb-h = 0,2 K/W. 
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Conditions for Figs 9, 10 and 11 (class-B operation): 


_ Typical values; Vcg = 12,5 V; Py = 45 W; f = 400 to 512 MHz; Ty = 25 °C; 
Rthmb-h = 0,2 K/W. 


Fig. 11 Power gain versus frequency. 
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BLUSO 


V.H.F./U.H.F. PUSH-PULL POWER TRANSISTOR 


N-P-N silicon planar epitaxial push-pull transistor designed for use in military and professional wideband 
applications in the 30 to 400 MHz range. 


Features: 


@ Diffused emitter ballasting resistors providing excellent current sharing and ruggedness; 

© Gold metallization ensures excellent reliability; 

@ Multicell geometry giving good balance of dissipated power and low thermal resistance; 

@ Internal input matching to achieve an optimum wideband capability and high power gain. 


The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance in a common-emitter class-B wideband (100-400 MHz) circuit at Tj = 25 °C 


mode of operation VCE f Py Gp 7C 
V MHz W 
c.wW. 28 400 30 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-161. 


7Z83998.1 


Torque on screw: min. 0,60 Nm (6,0 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 
Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be sparingly applied and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. | 


August 1986 209 


BLUSO 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBO 
Collector-emitter voltage (Rag = 10 £2) VCER 
Emitter-base voltage (open collector) | VEBO 
Collector current d.c. Ic 
Total power dissipation * 

at Tmb = 75 OC Prot 
Storage temperature T stg 
Operating junction temperature Tj 
THERMAL RESISTANCE (total device) 
From junction to mounting base Rth j-mb 
CHARACTERISTICS 
Tmpb = 25 °C unless otherwise specified 
Collector-emitter breakdown voltage 

Vee =0; Ic =10mA V(BR)CES 
Emitter-base breakdown voltage 

open collector; |— = 10 mA V(BR)EBO 
Collector-base capacitance 

l—E =ieg= 0; Veg = 28 V Cob 


7292517 


0. - 250 500 


~-£(MHz) 
Fig. 2 Input impedance 


(series components; either section). 


Conditions for Figs 2 and 3: 
Typical values; Vcg¢ = 28 V;P, = 30 W; Tp = 25 °C; class-B operation. 


* Dissipation of either transistor section should not exceed half rated dissipation. 
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max. 60 
max. 45 
max. 3,5 
max. 2x 1,8 
max. 45 
—65 to + 150 
max. 200 
max. 2,/ 
> 60 
> 3,5 
typ. 2x10 


Fig. 3 Load impedance 
(series components; either section). 


K/W 


V.H.F./U.H.F. PUSH-PULL POWER TRANSISTOR 


N-P-N silicon planar epitaxial push-pull transistor designed for use in military and professional wideband 
applications in the 30 to 400 MHz range. 


Features: 


® Diffused emitter ballasting resistors providing excellent current sharing and ruggedness; 

@ Gold metallization ensures excellent reliability; 

@ Multicell geometry giving good balance of dissipated power and low thermal resistance; 

@ Internal input matching to achieve an optimum wideband capability and high power gain. 


The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance in a common-emitter class-B wideband (100—400 MHz) circuit at T}, = 25 °C 


mode of operation Gp NC 

dB % 
C.W. >9 > 50 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-161. 


25,2 10,3 
max f max 


7Z83998.1 


Torque on screw: min. 0,60 Nm (6,0 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 
Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be sparingly applied and evenly distributed 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Rpg = 10 82) 
Emitter-base voltage (open collector) 
Collector current d.c. 
Total power dissipation* 

at Tmb = 75 OC 
Storage temperature 
Operating junction temperature 


THERMAL RESISTANCE (total device) 
From junction to mounting base 


CHARACTERISTICS 
Tmb = 25 OC unless otherwise specified 
Collector-emitter breakdown voltage 
Vee =0; Ic = 20mA 
Emitter-base breakdown voltage 
open collector; l—- = 10 mA 


Collector-base capacitance 
IE = ig = 0; Veg = 28 V 
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Fig. 2 Input impedance 
(series components; either section). 


Conditions for Figs 2 and 3: 


5 


VCBO max. 60 V 
VCER max. 45 V 
VEBO max. 3,5 V 
Io max. 2x25 A 
Prot max. 65 W* 
Tstg —65 to+ 150 °C 
Tj max. 200 °C 
Rth j-mb max. 2 K/W 
V(BR)CES > 60 V 
V(BR)EBO > 3,5 V 
Ca typ. 2x15 pF 
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Fig. 3 Load impedance 
(series components; either section). 


Typical values; Vcg = 28 V;P; = 45 W; Tp, = 25 °C; class-B operation. 


* Dissipation of either transistor section should not exceed half rated dissipation. 
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V.H.F./U.H.F. PUSH-PULL POWER TRANSISTOR 


N-P-N silicon planar epitaxial push-pull transistor designed for use in military and professional wideband 
applications in the 30 to 400 MHz range. 


Features: 


@ Diffused emitter ballasting resistors providing excellent current sharing and ruggedness; 

® Gold metallization ensures excellent reliability; 

@ Multicell geometry giving good balance of dissipated power and low thermal resistance; 

@ [nternal input matching to achieve an optimum wideband capability and high power gain. 


The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance in a common-emitter class-B wideband (100—400 MHz) circuit at T;, = 25 °C 


mode of operation 


C.W. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-161. 


25,2 
max 


7283998.1 


Torque on screw: min. 0,60 Nm (6,0 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 
Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be sparingly applied and evenly distributed 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device | 
is entirely safe provided that the BeO disc is not damaged. 


August 1986 213 


RATINGS | | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Rpg = 10 82) 
Emitter-base voltage (open collector) 
Collector current d.c. 


Total power dissipation* 
at Tmb = 75 OC 
Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE (total device) 


From junction to mounting base 


CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified 
Collector-emitter breakdown voltage 
VepE = 0; Iq = 20mA 
Emitter-base breakdown voltage 
open collector; l— = 10 mA 


Collector-base capacitance 
l—E =ig=0;Vcp= 28 V 
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Fig. 2 Input impedance 
(series components; either section). 


Conditions for Figs 2 and 3: 


VcCBO 
VCER 
VEBO 
Ic 


Prot 


T stg 


qj 


Rth j-mb 


V(BR)CES 
V(BR)EBO 


Cob 


REE RS 
EN a ee 
fale Ne Weal ee 


L 


NEG Rema ee 


BN 


ro ae 
0 


max. 60 V 
max. 45 V 
max. 3,5 V 
max. — 2x4 A 
max. 95 W* 
—65 to + 150 OC 
max. 200 OC 
max. 1,3 K/W 
> 60 V 
> 3,5 V 
typ. 2x22 pF 
7292522 25 


aR ease 


250 


f (MHz) 


Fig. 3 Load impedance 
(series components; either section). 


Typical values; Vcg = 28 V; Py = 60 W; Tp = 25 9C; class-B operation. 


* Dissipation of either transistor section should not exceed half rated dissipation. 
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V.H.F./U.H.F. PUSH-PULL POWER TRANSISTOR 


N-P-N silicon planar epitaxial push-pull transistor designed for use in military and professional wideband 
applications in the 30 to 400 MHz range. 


Features: 


® Diffused emitter ballasting resistors providing excellent current sharing and ruggedness; 

® Gold metallization ensures excellent reliability; 

@ Multicell geometry giving good balance of dissipated power and low thermal resistance; 

@ Internal input matching to achieve an optimum wideband capability and high power gain. 


The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance in a common-emitter class-C wideband circuit at T, = 25 OC 


mode of operation Gp 


C.W. > 50 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-161. 


25,2 
max 


*  7Z83998.1 


Torque on screw: min. 0,60 Nm (6,0 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 
Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be sparingly applied and evenly distributed 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS ) 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


Collector-emitter voltage (Raf = 10 2) 


Emitter-base voltage (open collector) 


Collector current d.c. 


Total power dissipation* 


at Tmb = 75 OC 
Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE (total device) 


From junction to mounting base 


CHARACTERISTICS 


Tmb = 25 °C unless otherwise specified 


Collector-emitter breakdown voltage 


VBE = 0; Ic = 100 mA 


Emitter-base breakdown voltage 
open collector; l—_ = 10 mA 


Collector-base capacitance 
le = ie = 0; Veg = 28 V 


* Dissipation of either transistor section should not exceed half rated dissipation. 
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Fig. 2 Load power vs. source power. 


max. 60 
max. 45 
max. 3,5 
max. 2x5 
max. 125 
—65 to + 150 
max. 200 
max. 1,0 
> 60 
ao 3,5 
typ. 2x30 


K/W 


V.H.F./U.H.F. push-pull power transistor BLU53 
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Sense 


~ 


0 250 § (MHz) 500 
Fig. 3 Input impedance Fig. 4 Load impedance 
(series components; either section). (series components; either section). 


Conditions for Figs 3 and 4: 
Typical values: Vcg = 28 V; Py; = 100 W; Ty, = 25 °C; class-C operation. 


2 7292526 


0 
500 0 250 


2 eeu f (MHz) f (MHz) 20Y 
Fig. 5 Input impedance Fig. 6 Load impedance 
(series components; either section). (series components; either section). 


Conditions for Figs 5 and 6: 

Typical values: Vcp = 18 V; Py = 70 W; Ty = 25 °C; class-C operation. 
APPLICATION INFORMATION 

R.F. performance in a common-emitter class-C wideband circuit 


mode of operation 


C.W. 100—400 
225—400 


C.W. > 55 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor in SOT-119 envelope primarily intended for use in mobile 
radio transmitters in the 470 MHz communications band. 


Features 


@® multi-base structure and emitter-ballasting resistors for an optimum temperature profile. 
@ internal matching to achieve an optimum wideband capability and high power gain. 
® gold metallization ensures excellent reliability. 


The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in a common-emitter class-B circuit 


mode of operation 


narrow band; c.w. 


MECHANICAL DATA Dimensions in mm 
SOT-119 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. _ 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-119. 


| 6,48 
Y 55 25,2 
b i max 


7277385.6 


min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 


Torque on screw: 


Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16,5 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
Collector current 

d.c. or average — Ic max. 12 A 

(peak value); f > 1 MHz ICM max. 36 A 
Total power dissipation 

at Tmb = 25 OC; f > 1 MHz Ptot max. 110 W 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 

200 


PJ 
ff |i 


0 100 T, (°c) 200 


Fig. 2 Power/temperature derating curves. 


| Continuous operation (f > 1 MHz). 
I! Short-time operation during mismatch (f > 1 MHz). 


MAXIMUM THERMAL RESISTANCE 

Dissipation = 72 W; Tamb = 25 °C 

From junction to mounting base (r.f. operation) Rth j-mb max. 1,4 K/W 
From mounting base to heatsink Rth mb-h max. 0,2 K/W 
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CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector-base breakdown voltage 


open emitter; 1c = 100 mA V(BR)CBO min. 36 V 
Collector-emitter breakdown voltage 

open base; Ic = 200 mA V(BR)CEO min. 16,5 V 
Emitter-base breakdown voltage 

open collector; |p = 20 mA V(BR)EBO min. 4V 
Collector cut-off current 

Vee =0;Vce = 16 V ICES max. 44 mA 
Second breakdown energy 

L = 25 mH; f = 50 Hz; Reg = 102 Espr min, 15 mJ 
D.C. current gain ae 15 

= . = h . 

VcE=10V;Ic=8A FE on. 60 
Collector capacitance at f = 1 MHz 

le = ie = 0; Vcp = 12,5 V Co typ. 170 pF 
Feedback capacitance at f = 1 MHz 

lc = 0; Vcge = 12,5 Cre typ. 100 pF 
Collector-flange capacitance Cof typ. 3 pF 


7293519 
ccieeeseae 
Raa 
C. \ 
Pei we sl A eM Ed 
XQ 
valle lal hs 
Feit 
Sooo 
ee re 
Fig. 3 D.C. current gain versus Fig. 4 Output capacitance versus 
collector current; Tj = 25 °C. Vcp: le =ie = 0; f = 1 MHz. 
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U.H.F. power transistor BLU60/ 12 


APPLICATION INFORMATION 
R.F. performance at T}, = 25 °C in acommon-emitter class-B circuit 


mode of operation VCE f Pi 


NC 


narrow band: c.w ee 
age os typ. 62 
4 4 Ti I. 
il il ‘LS L6 C13 
C3 C5 rut PT LLL LLL LL oe 
C1 U4 L2 
502 (OC VII 7 77) Y ‘@ i” C11 
C2 C4 L7 Z Z G 
l : 
4 7 3130 ™ -* 
R1 cg R2 
N |}—__+"_}—+8 
L4 L8 
\ =a —F *Vcc 


J 7293518 
7 


Fig. 5 Class-B test circuit at f = 470 MHz. 


List of components: 


C1 = C13 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 

C2 = C11 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C3 = 12 pF multilayer ceramic chip capacitor* 

C4 = C5 = 8,2 pF multilayer ceramic chip capacitor* * 

C6 = C7 = 15 pF multilayer ceramic chip capacitor* 

C8 = 110 pF multilayer ceramic chip capacitor* 

C9 = 3 x 100 nF multilayer ceramic chip capacitor in para'lel 

C10 = 2,2 uF (35 V) electrolytic capacitor 

C12 = 5,6 pF multilayer ceramic chip capacitor* 

L1 = 34,6 {2 stripline (17 mm x 4mm) 

L2 = L5 = 25,3 Q stripline (6 mm x 6 mm) 

L3 = 45 nH; 4 turns, closely wound enamelled Cu-wire (0,5 mm); int. dia. 2,5 mm; leads 2 x 5mm 
L4 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 
L6 = 29,2 2 stripline (25,5 mm x 5 mm) 

L7 = 10 nH; 1 turn Cu-wire (1,0 mm); int. dia. 5 mm; leads 2 x 5 mm 

R1 = 10 + 5% (0,4 W) metal film resistor 

R2 = 10 2 + 5% (1,0 W) metal film resistor 


* American Technical Ceramics capacitor type B or capacitor of the same quality. 
** Idem type A. 
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BLU60/12 


Striplines are on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric (E, = 2,2); 
thickness 1/32 inch. 


7Z93516 


97 mn ———————_—_____—____» 


70mm 


7293517 
Fig.6 Printed circuit board and component layout for 470 MHz class-B test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board; the other side is unetched 
copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets and copper 
straps around the board and under the bases to provide a direct contact between the copper on the 
component side and the ground plane.. 
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U.H.F. power transistor BLU60/12 


7Z93531.1 


0 20 Po (W) 40 


P, (W) 


Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency 
versus load power. 


Conditions for Figs 7 and 8: 


Typical values; Vcg = 12,5 V; f = 470 MHz; Tp = 25 °C (——) and 70 °C (— — -); 
Rth mb-h = 0,2 K/W; class-B operation. 


RUGGEDNESS 


The BLU60/12 is capable of withstanding a full load mismatch (VSWR = 50 through all phases) up 
to 70 W under the following conditions; Vcg = 15,5 V; f = 470 MHz; Tp = 25 °C; Rip, mb-h = 0,2 K/W. 
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BLU60/12 


7Z93529.1 7Z93528.1 


feeds 
eee RLXL 4 
Pe ee! (2) 
cere | 
a oe ee 
Eales Z 
Pt el 
Sie a 
Hp 
ee 5 
| | 

440 480 ¢ (MHz) 520 400 440 480 ¢ (MHz) 520 

Fig. 9 Input impedance Fig. 10 Load impedance 
(series components). (series components). 


Conditions for Figs 9, 10 and 11 (class-B operation): 
Typical values; Vcg = 12,5 V;P, = 60 W; f = 400 to 512 MHz; Ty = 25 °C; Ret mb-h = 0,2 K/W. 


400 500 f (MHz) 600 


Fig. 11 Power gain versus frequency. 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 470 MHz 
band. 
Features: 


® multi-base structure and emitter-ballasting resistors for an optimum temperature profile. 
® gold metallization ensures excellent reliability. 


The transistor has a 4-lead stud envelope with a ceramic cap (SOT-122). All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance at Ty, = 25 OC in a common-emitter class-B circuit 


mode of operation 


ronan Se eeaaanpatemenipand 


narrow band; c.w. 12,5 470 7 > 8,5 > 55 


ne end 
te err er RR i RR PR mt 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-122. 5,9 


metal 
BeO 
ceramic 


7Z76390.4 


Torque on put: min. 0,75 Nm (7,5 kg.cm) Diameter of clearance hole in heatsink: max. 4,2 mm. 
. max. 0,85 Nm (8,5 kg.cm) Mounting hole to have no burrs at either end. 

When locking is required an adhesive is Deburring must leave surface flat; do not chamfer or 

preferred instead of a lock washer. countersink either end of hole. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLU97 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO _—max. 36 V 
Collector-emitter voltage (open base) VCEQ = max. 16 V 
Emitter-base voltage (open collector) VEBQO max. 3 V 
Collector current 
d.c. or average Ic max. 1,2 A 
(peak value); f > 1 MHz lcm max. 3,6 A 
Total power dissipation 
— at Tmb = 52 OC Prot(d.c.) Max. 17 W 
f > 1 MHz; Tmp = 52 OC | Prot(r.f.) Max. 22,5 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature | Tj max. 200 °C 
7292488 7292489 


Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves. 
Rth mb-h = 0,6 K/W. | | Continuous operation 

I| Continuous operation (f > 1 MHz) 

II Short-time operation during mismatch; 


(f > 1 MHz). 
THERMAL RESISTANCE 
Dissipation = 15 W; Tryp = 25 OC 
From junction to mounting base : 
(d.c. dissipation) Rth j-mb(dc) = 7,5 K/W 
(r.f. dissipation) Rth j-mb(rf) = 5,6 K/W 
From mounting base to heatsink Rth mb-h = 0,6 K/W 
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U.H.F. power transistor BLU97 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage, open emitter; lc = 15 mA ViBR)CBO > 36 V 
Collector-emitter breakdown voltage, open base; Ic = 30 mA V(BRJCEO > 16 V 
Emitter-base breakdown voltage, open collector; Ip = 1,5 mA V(BR)EBO -> 3 V 
Collector cut-off current, Vege = 0; Veg = 16 V ICES < 7,5 mA 
Second breakdown energy, L = 25 mH; f = 50 Hz; Reg = 10 2 Esper > 2,3 mJ 
D.C. current gain, I¢ = 0,9 A: Veg = 10 V hee - na 
Transition frequency at f = 500 MHz*, —Il_ = 0,9 A; Vcp = 12,5 V fy typ. 4,0 GHz 
Collector capacitance at f = 1 MHz, lp = ig = 0; Veg = 12,5 V Co typ. 10 pF 
Feed-back capacitance at f = 1 MHz, Ic = 0; Vcg = 12,5 V Cre typ. 7 pF 
Collector-stud capacitance Cos typ. 1,2 pF e— 
a a i i ee a 
ee SP Ee fecal os canal 
ra a NI aie Pred ace dina 
Eo Fe te ce a peal ides 
ae i ee i Ss Ea 
[a De a ae fa ie ee eal 
pis coe a (EA Ee GE > (a nee a 
Ea a fine i se A eases 
es a i | fH atoll 
° 0,8 1,6 2,4) =. 82 ; 
Io (A) 
Fig. 4 Tj = 25 °C; VcgE = 10 V; typical values. Fig. 5 Vcp = 12,5 V; f = 500 MHz; ty = 50 ys; 


Tj = 25 °C; typical values. 


Fig.6 Ie = ig = 0; f= 1 MHz; typical values. 


PA ee eee eee 


Vee (V) ae 
* Measured under pulse conditions: ty = 50 us; 6 < 1%. 
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APPLICATION INFORMATION 


R.F. performance in common-emitter circuit; class-B: f = 470 MHz; Tp = 25 °C 


mode of operation 


narrow band; c.w. 


C1 L6 L7 C8 
uct V/LL 2 0)502 
L1 iP 
502 (0 | 7777 oe C7 
C2 Ss L5 
C4 C3 L2 7 / 
f ‘f 
C5 C6 R2 
: HAHA 
V4 1/ ‘/ 
L3] | 
Lal 
44 if 
7292238 
Vcc 


Fig. 7 Class-B test circuit at f = 470 MHz. 


List of components: 


C1 =2,7 pF multilayer ceramic chip capacitor* 

C2 =C7=C8= 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3 =7,5 pF multilayer ceramic chip capacitor* 

C4 =2 to QpF film dielectric trimmer (cat. no. 2222 809 09002) 

C5 = 100 pF multilayer ceramic chip capacitor 

C6 = 100nF metallized film capacitor 


L1 = 38 22 stripline (22,5 mm x 6,0 mm) 

L2 = 15 nH; 1 turn Cu wire (1,0 mm); int. dia. 5mm; leads 2 x 5mm 

L3. = L4= Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 

L5 =29nH; 2 turns enamelled Cu wire (1,0 mm); int. dia. 6 mm; length 3,5 mm; leads 2 x 5mm 
L6 = 38 2 stripline (10,0 mm x 6,0 mm) 

L7 =7nH; 1/2 turn Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 5 mm 


R1 =R2=10Q + 10%; 0,25 W metal film resistor 


L1 and L6 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric 
(€, = 2,74); thickness 1/16 inch. 


* American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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U.H.F. power transistor BLU97 


7290362 


58mm 


7290361 


Fig. 8 Printed circuit board and component lay-out for 470 MHz class-B test circuit. 


Note 


The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper serving as ground plane. Earth connections are made by hollow rivets and also by 


copper straps under the emitters. 
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P, (W) 


Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. load power. 


Conditions for Figs 9 and 10: 
Vce = 12,5 V; f = 470 MHz; Tp = 25 °C; class-B operation; typical values. 


RUGGEDNESS 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power 
up to a supply voltage of 15,5 V and Ty, = 25 OC. 


7292495 7292496 


Sae7ane 

CeCe 
PEC 
CCE 


= 
400 500 


600 400 600 


on 
oO 
oO 


f (MHz) 


f (MHz) 


Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components). 


Conditions for Figs 11 and 12: 
Vee = 12,5 V; PL = 7 W; f = 400-520 MHz; Tp = 25 °C; class-B operation; typical values. 
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U.H.F. power transistor BLU97 


7292497 


400 500 


f (MHz) 


Fig. 13 Power gain vs. frequency. 
Veg = 12,5 V; PL = 7 W; f = 400-520 MHz; Ty = 25 °C; 
class-B operation; typical values. 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 900 MHz 
band. 


Features: 
@ emitter-ballasting resistors for an optimum temperature profile 
@ gold metallization ensures excellent reliability. 


The transistor is encapsulated in a subminiature plastic transfer-moulded cross package (SOT-103). 
QUICK REFERENCE DATA 


R.F. performance at Tamb = 25 OC in acommon-emitter class-B circuit 


mode of operation 


narrow band; c.w. 0,5 > 8,0 > 50 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 


max max __. Max 


> 0,24 max <+— 6,8max ——> 
>! j+-1,2 max a 1 i ee SS 
7Z75914A 
2,7 max'<+- 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
VCBO 
VCEO 
VEBO 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current 
d.c. or average 


(peak value); f > 1 MHz 


Total power dissipation 
at Teoll. tap = 75 OC 


Total power dissipation* 


Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE* 
From junction to collector tap (d.c.) 


From junction to ambient (d.c.) 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector-base breakdown voltage 
open emitter; Ic = 2,5 mA 
Collector-emitter breakdown voltage 
open base; Ic = 10 mA 
Emitter-base breakdown voltage 
open collector; |p = 0,5 mA 
Collector cut-off current 
Vee = 90; VceE = 16 V 
D.C. current gain 
lc = 100 mA; Vcg = 10 V 
Transition frequency at f = 500 MHz** 
—le = 100 mA; Vcp = 12,5 V 
Collector capacitance at f = 1 MHz 
l—E =ig=0; Vep = 12,5 V 
Feed-back capacitance at f= 1 MHz 
lc = 0; Vcfp = 12,5 V 


Ic 
Icom 


Prot 
Prot 


T stg 


qj 


Rth j-ct(de) 
Rth j-a(dc) 


V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ICES 

hFE 


8 


* Transistor mounted on a p.c. board with a collector area of 50 mm?. 


** Measured under pulse conditions: ty = 50 us; 6 << 1%. 
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max. 


typ. 


typ. 


1,65 


1,0 


to +150 


175 


60 
150 


36 


mA 
mA 


K/W 


GHz 


pF 


pF 


BLU98 


U.H.F. power transistor 


120 7292498 5 7292499 
6 i aa 
hee al Tice = 12,5 V (GHz) Ea 
Le ald 4 
se eS ee 
aoeue 
Peer ee ceRnees 
40 
aeeene Eee 
FEC rrr 
i nl 0 
0 200 400 Ia (mA) 600 0 200 400 hile 600 
Cc E 
Fig. 2 Tj = 25 °C; typical values. Fig. 3 Vop = 12,5 V; f = 500 MHz; 


Tj = 25 OC: typical values. 


Fig. 4 lp = ig = 0; f= 1 MHz; typical values. 
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APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Tamph = 25 OC 


mode of operation 


narrow band; c.w. 


c4 
T.U.T. ee 


Ci L1 L2 L5 L8 L9 C10 
50 (QLD @ IDI} tL) 60.2 


C2 C3 C5 L6 C9 
i L3 C6 1 
{/ /) \f (/ 4 44 I+ ‘7, Va 
C7 
\ 7290572 
ai] | 14 7lE-A 

EZ] 

‘/ (/ 
+Voc 


Fig. 5 Class-B test circuit at f = 900 MHz. 


List of components: 


Ci =C6=C10= 330 pF multilayer ceramic chip capacitor 

C2 =C3= 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C4 =C5=6,8 pF multilayer ceramic chip capacitor* 

C7 =6,8 uF (63 V) electrolytic capacitor 

C8 = 1,0 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 

C9 =1,2 pF multilayer ceramic chip capacitor* 

L1 =50 Q stripline (24,0 mm x 2,4 mm) 

L2 = 502 stripline (8,0 mm x 2,4 mm) 

L3 =60nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5mm 
L4 = 17 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 

L5 =502 stripline (14,0 mm x 2,4 mm) 

L6 = 245 nH; 9 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5 mm; leads 2 x 3mm 
L8 =50Q stripline (32,5 mm x 2,4 mm) 

LQ =500Q stripline (10,0 mm x 2,4 mm) 


R1 =109 + 10%; 0,25 W metal film resistor 


L1, L2, L5, L8 and LY are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre- 
glass dielectric (e, = 2,2); thickness 1/32 inch. 


* American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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BLU98 


U.H.F. power transistor 


7290573 


112 mm aS aR a A ee aT | 


70mm 


7Z90574 


Fig. 6 Printed circuit board and component lay-out for 900 MHz class-B test circuit. 


Note 

The circuit and the components are on one side of P.T.F.E. fibre-glass board; the other side is unetched 
copper serving as ground plane. Earth connections are made by fixing-screws and copper straps around 
the board and under the emitters to provide a direct contact between the copper on the component 


side and the ground plane. 
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BLU98 
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Fig. 7 Load power vs. source power. Fig. 8 Power gain and efficiency vs. load power. 


Conditions for Figs 7 and 8: 

Vce = 12,5 V; f = 900 MHZ; Tampb = 25 PC; class-B operation; test circuit tuned at Pj = 0,5 W; 
typical values. 

RUGGEDNESS 


The transistor is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load 
power up to a supply voltage of 15,5 V and Tampb = 25 OC. 


729 7Z92504 
8 2503 80 
o PE - 

Sy 


ae ae 
- - 


800 900 £ (MHz) 1000 800 900 f (MHz) 1000 


Fig. 9 Input impedance (series components). Fig. 10 Load impedance (series components). 


Conditions for Figs 9 and 10: 
Vce = 12,5 V; Py = 0,5 W; f = 800-960 MHZ; Tamb = 25 OC; class-B operation; typical values. 
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U.H.F. power transistor BLU98 


12 7292505 
Gp P| we 
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ee t— 
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Fig. 11 Power gain vs. frequency. 


Vee = 12,5 V; PL =:0,5 W; f = 800-960 MHz; Tamb = 25 °C; 
class-B operation; typical values. 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 
u.h.f. band. The transistor is also very suitable for application in the 900 MHz mobile radio band. 


Features: 

® multi-base structure and diffused emitter-ballasting resistors for an optimuni temperature profile; 
® gold metallization ensures excellent reliability. 

The transistor has a 4-lead stud envelope with a cerarnic cap (SOT-122). All leads are isolated from the 
stud. 


QUICK REFERENCE DATA 


ee ncn encanta ornate tte aoe 


R.F. performance at T}, = 25 °C in a common-ernitter class-B circuit. 


mode of operation 


narrow band; c.w. 900 


MECHANICAL DATA 
Fig. 1 SOT-122. 


72Z76390.4 Aron 


Torque on nut: min.0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mmm 
(7,5 kg.cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or countersink 
(8,5 kg.cm) either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VCBO max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16 V 
Emitter-base voltage (open collector) VEBO max. 3 .V 
Collector current . 
d.c. or average eet oy Ic:IC(AV) max. 08 A 
peak value; f > 1 MHz IcmM max. 2,5 A 
—» D.C. power dissipation up to Tpyp = 50 OC Prot (d.c.) max. 12,5 W 
R.F. power dissipation 
—»  f >1 MHz; TpypD= 25°C Prot (r.f.) max. 19 W 
Storage temperature 3 Tstg —65 to +150 °C 
Operating junction temperature qj max. 200 °C 


7292240 


SEMRtU AVE EEEEAE Tt 
CC Poot 
eae eee 


0,2 


we 


100 0 50 7, (0g) 100 
Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves. 
Rth mb-h = 9,6 K/W. I Continuous d.c. operation. 


Ii Continuous r.f. operation (f > 1 MHz). 
I!! Short-time r.f. pperation during mismatch; 


(f > 1 MHz). 
THERMAL RESISTANCE (dissipation = 9 W; Tmp = 25 °C) 
From junction to mounting base . 
(d.c. dissipation) Rth j-mb(dce) = 10 K/W 
From junction to mounting base ~ | 
(r.f. dissipation) , Rth j-mb(rf) = 7,5 K/W 
From mounting base to heatsink : Rth mb-h = 0,6 K/W 
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U.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage 


open emitter; Ic = 10 mA V(BR)CBO 
Collector-emitter breakdown voltage 

open base; lc = 20 mA V(BR)CEO 
Emitter-base breakdown voltage 

open collector; l—E =1mA V(BR)EBO 
Collector cut-off current 

Vee = 0; VceE=16V ICES 
Second breakdown energy; L = 25 mH; f = 50 Hz 

Rpg = 102 ESBR 
D.C. current gain** 

Ic = 0,6 A; Veg = 10 V hFe 
Transition frequency at f = 500 MHz* 

lc = 0,6 A; Voge = 12,5 V ft 
Collector capacitance at f = 1 MHz 

le = 1g =0; Veg = 12,5 V Co 
Feedback capacitance at f = 1 MHz 

lc = 0; Vce = 12,5 V Cre 

- Collector-stud capacitance Cos 


* Measured under pulse conditions: ty = 50 us; 6 < 0,01. 
** Measured under pulse conditions: ty = 300 us; 6 < 0,01. 


typ. 
typ. 


BLU99 


36 V 
16 V 
3.V 
5 mA 


1 mJ 


25 
100 


4,0 GHz 
7,5 pF 


5 pF 
1,2 pF +*— 
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U.H.F. power transistor BLU99 


APPLICATION INFORMATION (part |) 


R.F. performance in c.w. operation (common-emitter class-B circuit) at f = 470 MHz; Ty = 25 °C. 


mode of operation 


narrow band; c.w. 


Ci L6 L7 C8 
502 


500 


Za 


7Z92238 


Fig. 7 Class-B test circuit at f = 470 MHz. 


List of components: 


C1 = 2,7 pF multilayer ceramic chip capacitor* 

C2 = C7 = C8 = 1,4-5,5 pF film dielectric trimmer (cat.no. 2222 809 09001) 

C3 = 7,5 pF multilayer ceramic chip capacitor* 

C4 = 2-9 pF film dielectric trimmer (cat.no. 2222 809 09002) 

C5 = 100 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13101) 

C6 = 100 nF metallized film capacitor (cat. no. 2222 352 45104) 

L1 = stripline, 22,5 mm x 6,0 mm 

L2 = 1 turn Cu-wire (1,0 mm), int. dia. 5,5 mm, leads 2 x 5mm 

L3 = L4 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 
L5 = 4 turns enamelled Cu-wire (1,0 mm), int. dia. 6 mm, length 7,5 mm, leads 2 x 5mm 
L6 = stripline, 10.0 mm x 6,0 mm 

L7 = 1 turn Cu-wire (1,0 mm), int. dia. 5 mm, leads 2 x 5 mm 


R1 = R2= 10 Q metal film resistor, 0,25 W 


L1 and L6 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric 
(€, = 2,74) and a thickness of 1/16 inch. 


* American Technical Ceramics capacitor type 100 A or capacitor of same quality. 
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Fig. 8 Printed circuit board and component layout for 470 MHz. 


The circuits and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper to serve as ground plane. Earth connections are made by hollow rivets. 
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U.H.F. power transistor BLU99 
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Fig. 9 Output power. Fig. 10 Power gain and efficiency; 
> Veg = 12,5 V 
—~——~—:Vee= 7,5V. 


Conditions for Figs 9 and 10: 
f = 470 MHz; class-B operation; T}, = 25 °C; typ. values. 


RUGGEDNESS: 


The device is capable of withstanding a load mismatch with VSWR = 50 (all phases) up to a supply 
voltage of 15,5 V at rated load power. 
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Fig. 13 Power gain. 


Conditions for Figs 11, 12 and 13: 
VceE = 12,5 V; PL = 5 W; Tp = 25 °C; f = 400-520 MHz; typical values. 
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U.H.F. power transistor 


APPLICATION INFORMATION (part |!) 
R.F. performance in c.w. operation (common-emitter class-B circuit) at f = 900 MHz; Tp, = 25 °C 


mode of operation 


narrow band; c.w. 


7292239 


+Voc= 12,5V 


Fig. 14 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 =C12=33 pF multilayer ceramic chip capacitor* 

C2 =C13 = 1,4-5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3. = C11 =1,2-3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 
C4 =C5 =C10=6,2 pF multilayer ceramic chip capacitor* 

C6 =1 pF multilayer ceramic chip capacitor* 

C7 = 10pF ceramic feed-through capacitor 

C8 = 330 pF ceramic feed-through capacitor 

C9 = 2,2 uF tantalum electrolytic capacitor 


Li =stripline, 21,0 mm x 1,85 mm 

L2 =stripline, 5,0 mm x 1,85 mm 

L3 =60nH, 4 turns enamelled Cu-wire (0,4 mm), close wound, int. dia. 3 mm 
L4 = L9= Ferroxcube wideband h.f. choke, grade 3B (cat. no 4312 020 36642) 
L5 =stripline, 11,3 mm x 6,0 mm 

L6 =stripline, 10,0 mm x 6,0 mm 

L7 =stripline, 15,9 mm x 1,85 mm 

L8 =280nH, 15 turns enamelled Cu-wire (0,4 mm), close wound, int. dia. 3 mm 
L10 =stripline, 28,0 mm x 1,85 mm 


R1 = R2= 1022 metal film resistor, 0,25 W 


Li, L2, L5, L6, L7 and L10 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre- 
glass dielectric (e, = 2,74) and thickness of 1/32 in. 


* American Technical Ceramics capacitor type 100 A or capacitor of same quality. 


November 1983 251 


252 


7290363 


$$ @@— $i —_ $$$ _ 128 5mm bs 
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Fig. 15 Printed circuit board and component layout for a 900 MHz test circuit. 


The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper to serve as a ground plane. Earth connections are made by hollow rivets and also by 
fixing screws and copper straps around the board and under the emitters to provide a direct contact 
between the copper on the component side and the ground plane. 


RUGGEDNESS 


The device is capable of withstanding a load mismatch with VSWR = 50 (all phases) up to a supply 
voltage of 15,5 V at rated load power. 
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U.H.F. power transistor BLU99Q 


0 0,8 Pe (W) 1,6 0 2,5 PL (W) 5 


Fig. 17 Power gain and efficiency. 


Conditions for Figs 16 and 17: 
f = 900 MHz; VcgE = 12,5 V; class-B operation; 
Th = 25 OC; typ. values. 


Conditions for Figs 18 and 19: 
f = 800-960 MHz; Vcg = 12,5 V; PL = 4 W; 
Th = 25 °C; typ. values. 


800 900 f (MHz) 


Fig. 18 Input impedance (series 
components). 


7292253 7292254 


bel ctstdeele eed 
a 


00 900 f (MHz) 1000 


CLE ELIL, 


800 900 f (MHz) 1000 


Fig. 19 Load impedance (series Fig. 20 Power gain. 
components). 
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BLV10 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


c.W. 8 > 9,0 76 — j16 

C.w. 8 typ. 10,5 _ 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 


7277386.2 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 


Es 4-40 UNC/2A 
maa Heatsink compound must be applied sparingly 
Y and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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VCESM max. 36 V 
VcEO max. 18 V 
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Pre max. 20 W 
Tstg —65 to+ 150 °C 
Tj max. 200 °C 
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R.F. power dissipation (f > 1 MHz); Tmph 
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Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
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70 °C) 


Rth j-mb(dc) 
Rth j-mb(rf) 


Continuous d.c. operation 
Rth mb-h 


Fig. 3 R.F. power dissipation; Vcfp < 16,5 V; 
I! Continuous r.f. operation 


f > 1 MHz. 


I11 Short-time operation during mismatch 


72,4 °C, i.e. Th 


Fig. 2 D.C. SOAR. 
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From junction to mounting base (d.c. dissipation) 
From mounting base to heatsink 


THERMAL RESISTANCE (dissipation = 8 W; Tmpb 
From junction to mounting base (r.f. dissipation) 
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V.H.F. power transistor BLV10 


CHARACTERISTICS 


qj = 25 OC 
Collector-emitter breakdown voltage 

Vee =0; lc =5mA V(BR)CES = 36 V 
Collector-emitter breakdown voltage 

open base; Ic = 25 mA V(BR)CEO  —> 18 V 
Emitter-base breakdown voltage 

open collector; lp = 1mA V(BR)EBO > 4 Vv 
Collector cut-off current 

Vee = 90; Vee = 18 V ICES es 2 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 0,5 mJ 

Rpg = 10 2 Esper > 0,5 mJ 
D.C. current gain * 

typ. 40 

Ic =0,/5 A; VoE=z5V hfe 10 to 100 
Collector-emitter saturation voltage * 

Ic=2A;ip=O04A VCEsat typ. 0,85 V 
Transition frequency at f = 100 MHz * 

—Ie = 0,75 A; Vep = 13,5 V fr typ. 950 MHz 

—Ip = 2 A; Veg = 13,5 V aa typ. 850 MHz 
Collector capacitance at f = 1 MHz 

le = le = 0; Vep = 13,5 V Co typ. 16,5 pF 
Feedback capacitance at f = 1 MHz 

lo = 100 mA; Vcg = 13,5 V Cre typ. 12 pF 
Collector-flange capacitance Cof typ. 2 pF 


* Measured under pulse conditions: tp < 200 us; 6 <0,02. 
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V.H.F. power transistor BLV10 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 OC 


Gp (dB) | Ic (A) 0 (%) | IQ) | YL (ms) 


> 90] <085 > 70 |28+j1,2 | 76—j16 


typ. 10,5 ~ typ. 75 _ — 
L4 t7  Cé 
TUT LLL. 0502 
C1 L1 L3 
C7 
502A PLL LA | L5 | 


. 7277760.1 


+ Vec 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2= C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3= 47 pF ceramic capacitor (500 V) 

C4= 120 pF ceramic capacitor (500 V) 

C5= 100 nF polyester capacitor 

C7= 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 


L1= 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5mm 

L2= L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3= L4= strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L5= 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 7,5 mm; leads 2 x 5 mm 

L7= 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5mm 

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R= 10 Q carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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' 7278508 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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7278512 


Fig. 13 Load impedance (parallel components). 


Conditions for Figs 12, 13 and 14: 


Typical values; Vcg = 13,5 V; PL = 8 W; 
Th = 25 OC. 


OPERATING NOTE 


Below 70 MHz a base-emitter resistor of 10 {2 
is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


130 — j4,4 


C.W. = = 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 


7277386.2 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 
4-40 UNC/2A 


Heatsink compound must be applied sparingly 
and evenly distributed. 


PRODUCT SAF ETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vp = 0) 


peak value VCESM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 3 A 
Collector current (peak value); f > 1 MHz ICM max. 8 A 
R.F. power dissipation (f > 1 MHz); Tmb = 25 OC Pre max. 36 W 
Storage temperature T stg —65 to + 150 °C 
Operating junction temperature qj max. 200 °C 
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| Continuous d.c. operation 
1! Continuous r.f. operation 
111 Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 15 W; Tmp = 74,5 OC, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 6,55 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 4,95 K/W 
From mounting base to heatsink Rth mb-h = 0,3 K/W 
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V.H.F. power transistor BLV11 


CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 

Vee =90; Ic =10mA V(BR)CES > 36 V 
Collector-emitter breakdown voltage 

open base; Ic = 50 mA V(BR)CEO > 18 V 
Emitter-base breakdown voltage 

open collector; lp = 4 mA V(BR)EBO 2 4 Vv 
Collector cut-off current 

Vee =0; Vce = 18 V ICES < 4 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 2,5 mJ 

Rpg = 10 22 EspRr = 2,5 mJ 
D.C. current gain * 

= _ typ. 40 

lc=1,5 A;Vcp=5V hFE 10 to 100 
Collector-emitter saturation voltage * 

lc =4,5 A; lp =0,9A VCEsat typ. 1,0V 
Transition frequency at f = 100 MHz * 

—l—e = 1,5 A; Veg = 13,5 V fT typ. 850 MHz 

—le = 4,5 A; Veg = 13,5 V fy typ. 800 MHz 
Collector capacitance at f = 1 MHz 

le = le = 0; Vep = 13,5 V Co typ. 32 pF 
Feedback capacitance at f = 1 MHz 

I¢ = 200 mA; VcE = 13,5 V Cre typ. 23 pF 
Collector-flange capacitance Cof typ. 2 pF 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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V.H.F. power transistor BLV11 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Tp = 25 °C 


n (%) Y (mS) 


Ic (A) 


f (MHz) | Vce (V) | PL (W) | Pg (W) Gp (dB) 


175 | 13,5 15 |<24 > 80 | <185 > 60 |2,3+j2,2 | 130—j4,4 


175 12,5 15 _ typ. 7,5 _ typ. 67 — 
L4 L7 C6 
T.u.T. [1224 ous 
5020 (LL LL ue L5 
‘7 
C2 


A 7Z77760.1 


+Vcc 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1= 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2= C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 47 pF ceramic capacitor (500 V) 

C4= 120 pF ceramic capacitor (500 V) 

C5= 100 nF polyester capacitor 

C7= 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 


L1= 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5mm 
2= L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3= L4= strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L5= 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 7,5 mm; leads 2 x 5 mm 
L7= 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5mm 


L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”’. 


R1= 10 22 carbon resistor 
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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7Z78508 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor 
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Fig. 10 Typical values; f = 175 MHz; 
—— Veg = 13,5 V; —— — Veg = 12,5 V. 


Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Tp = 70 °C; 

Rth mb-h = 9,3 K/W; VcEnom = 13,5 V or 
12,5 V; Ps = Psnom at VCEnom and VSWR = 1. 


Note to Fig. 11: 

The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the ex- 
pected supply over-voltage ratio with VSWR as 
parameter. 


The graph applies to the situation in which the 
drive (Ps/PSnom) increases linearly with supply 
over-voltage ratio. 
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Fig. 13 Load impedance (parallel components). 


Fig. 12 Input impedance (series components). 


resistor must be effective for r.f. only. 


25 9C. 


Below 50 MHz a base-emitter resistor of 10 (2 


Typical values: Vcg = 13,5 V; Py = 15 W; 
is recommended to avoid oscillation. 
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BLV20 


V.HF. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran- 
teed to withstand severe load mismatch conditions. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-123. 
—_— 

/™ 

25,2 

5 min max 
lao 

7277386.2 
Torque on screw: min. 0,6 Nm (6 kg cm) 
} | max. 0,75 Nm (7,5 kg cm) 
450 4 Recommended screw: cheese head 
A <> ? ee 4-40 UNC/2A 
i] Heatsink compound must be applied sparingly 


and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VpF = 0) 


peak value VCESM max. 65 V 
Collector-emitter voltage (open base) VCEO max. 36 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 09 A 
Collector current (peak value); f > 1 MHz Icom max. 2,5 A 
R.F. power dissipation (f > 1 MHz); Trp = 25 PC Pre max. 20 W 
Storage’ temperature Tstg —65 to + 150 9C 
Operating junction temperature | Tj max. 200 °C 


aan Bel 

- as 

| | Be 

: | Ae 

Coot ES 

ptt | : - 

Se CoP SNS 

Eee as | ae CCS 

= | i Seta fa] H 

Are ScSg0e0eu8 
30 

Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg < 28 V; 

f > 1 MHz. 


| Continuous d.c. operation 
li Continuous r.f. operation 
Ili Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 8 W; Trp = 72,4 OC, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 10,7 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 8,6 K/W 


From mounting base to heatsink Rthmb-h = = 0,3 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 


Tj = 25 oC 
Collector-emitter breakdown voltage 

VBE =9; lc =2mA V(BR)CES 
Collector-emitter breakdown voltage 

open base; lc = 10 mA V(BR)CEO 
Emitter-base breakdown voltage 

open collector; lp = 1mA V(BR)EBO 
Collector cut-off current 

VBE = 9; VcE = 36V ICES 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base EsBo 

Ree = 102 EsBR 
D.C. current gain * 

Ic =0,4A;Vcp=5V hFEe 
Collector-emitter saturation voltage * 

Ic = 1,25 A; |p =0,25A VCEsat 
Transition frequency at f = 100 MHz * 

—lp = 0,4 A; Vep = 28 V fT 

—lIe = 1,25 A; Veg = 28 V fT 
Collector capacitance at f = 1 MHz 

le = 1p =0; Veep = 28 V Co 
Feedback capacitance at f = 1 MHz 
Collector-flange capacitance Cof 


* Measured under pulse conditions: ty < 200 ps; 8 < 0,02. 


= 65 
> 36 
> 4 
< 1 
> 0,5 
> 0,5 
typ. 50 

10 to 100 
typ. 0,8 
typ. 600 
typ. 520 
typ. 10 
typ. 7,1 
typ. 2 
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7Z77743 


7277742 
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Fig. 5 Ie = le = 0; f= 1 MHz; Tj 


Fig. 4 Typical values; Tj = 25 OC. 
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Fig. 6 Typical values; f = 100 MHz; Tj = 25 OC.; 
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V.H.F. power transistor BLV20 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Th = 25 °C 


f (MHz) | Vce (V) | PL (W) | Pg (W) — Gp (dB) Ic (A) n (%) Y (mS) 


175 28 8 <044 >65 | 1,8+ 50,7 18 — j20 
L4 17 C6 
/ : 
TUT CLI, 0502 
C1 L1 L3 C7 


5020 VSL ZL i) L5 


. 7277760.1 


+Vec 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 5 to GO pF film dielectric trimmer (cat. no. 2222 809 07011) 
C3 = 27 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 


L1 = 1 turn Cu wire (1,6 mm); int. dia. 8,4 mm; leads 2x 5mm . 

2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5= strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; leads 2 x 5 mm 
L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 8,2 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1= R2 = 10 Q carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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BLV20 


eons 
renectatoeeatet 
ORR 
Pe 


7Z78506.1 


7278509 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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Fig. 10 Typical values; Veg 


E=28V; 


Fig. 9 Typical values; Vc 


f = 175 MHz. 


175 MHz. 


f= 


0,3 K/W. 


The graph shows the permissible output power 


under nominal conditions (VSWR = 1) asa 


175 MHz; Vce = 28 V; Rth mb-h 


function of the expected VSWR during short- 


tirne mismatch conditions with heatsink 


temperatures as parameter. 
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BLV20 


400 


7Z68948 


f (MHz) 


200 


__ 
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Fig. 13 Load impedance (parallel components). 


Below 100 MHz a base-emitter resistor of 10 Q 


is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 


+ 
= 
To 
Cc 
9°] 
op) 
- 
~N 
— 
” 
2 
LL 
— 
) 
— 
”n 
c 
2 
on 
T 
c 
fe) 
© 


Typical values; VcgE 
OPERATING NOTE 


Th 


et sl OE Pde 
RES ERE ARR 
Sea RaR? SESS 
a/R ae Re 


Fig. 14. 


Rete eects ae eee 
hee aa eRe Ra Re? USER Eee 
‘~She kes sate eheee 
RES ERR ERS 2A RARER 
eee SERRE ARR SEER ERSRe Sse 
SRE RS PREY LER ESSER 
ees SST ec Pe el eT eas Is! 
par ee et ae ee ee ee Stl Ieee op es 


Fig. 12 Input impedance (series components). 
May 1979 


278 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran- 
teed to withstand severe load mismatch conditions. 


It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-123. 


25,2 
max 


7277386.2 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


f Recommended screw: cheese-head 
- 4-40 UNC/2A 
y Heatsink compound must be applied sparingly 


and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VpF = 0) 
peak value 


Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 
Collector current (peak value): f > 1 MHz 

R.F. power dissipation (f > 1 MHz); Tmp = 25 PC 
Storage temperature 

Operating junction temperature 


7277748 


VCESM max. 65 V 
VcEO max. 36 V 
VERO max. 4 Vv 
IC(AV) max. 1,/5 A 
lcm max. 5OA 
Pre max. 36 W 
Tstg —65 to + 150 °C 
Tj max. 200 °C 
7277734 
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ae ile 
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Be | 
cE as 
ie ee 
ak ie 
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcge < 28 V; 
f > 1 MHz. 


Continuous d.c. operation 


{1 Continuous r.f. operation 
{tl Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 15 W; Tmpb = 74,5 OC, i.e. Ty = 70 OC) 


From junction to mounting base (d.c. dissipation) 
From junction to mounting base (r.f. dissipation) 
From mounting base to heatsink 
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Rth j-mb(dc) = 6,55 K/W 
Rth j-mb(rf) = 4,95 K/W 
Rth mb-h = 0,3 K/W 


V.H.F. power transistor BLV21 


CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 

Vee =0; lc =5mA V(BR)CES > 65 V 
Collector-emitter breakdown voltage 

open base; Ic = 25 mA V(BR)CEO a 36 V 
Emitter-base breakdown voltage 

open collector; l- =2 mA V(BR)EBO > 4V 
Collector cut-off current 

Vee = 9; VcfE = 36 V ICES < 2 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo = 2,5 mJ 

Rpg = 10 2 Esper > 2,5 mJ 
D.C. current gain * 

typ. 50 

lc =0,7A;VceE=5V hfe 10 to 100 
Collector-emitter saturation voltage * 
Transition frequency at f = 100 MHz * 

—lp =0,7 A; Vep = 28 V fT typ. 650 MHz 

—l—E=2A;Vep=28 V fy typ. 625 MHz 
Collector capacitance at f = 1 MHz 

le =1g=0; Veg = 28 V Co typ. 18 pF 
Feedback capacitance at f = 1 MHz . 

Ic = 100 mA; Veg = 28 V Cre typ. 12,8 pF 
Collector-flange capacitance Ccf typ. 2 pF 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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V.H.F. power transistor BLV21 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 9C 


Y_ (mS) 


f (MHz) Pg (W) Gp (dB) n (%) 


1,4 +j1,85 | 33 —j27,5 


L4 L7 C6 
L1 Cc 
50020 LAA ) L5 a 


. 7Z77760.1 


+Vocc 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 
C3 = 27 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 


L1=1 turn Cu wire (1,6 mm); int. dia. 8,4 mm; leads 2 x 5 mm 

L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 

L3 = L8 = Ferroxcube wide band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5= strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; leads 2 x 5 mm 

L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 8,2 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1= R2= 10 2 carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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7Z78506.1 


7278509 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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f = 175 MHz. 
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Fig. 9 Typical values; Vor 


f = 175 MHz. 
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0,3 K/W 


The graph shows the permissible output power 


under nominal conditions (VSWR = 1) asa 


= 28 V; Rth mb-h 


175 MHz; Veg 
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Fig. 13 Load impedance (parallel components). 


Below 100 MHz a base-emitter resistor of 10 Q 


is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 
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V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily for use in v.h.f.-f.m. broadcast transmitters. 


Features: 

® internally matched input for wideband operation and high power gain; 

® multi-base structure and diffused emitter ballasting resistors for an optimum temperature profile; 
® gold-metallization ensures excellent reliability. 


The transistor has a Yin 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 9C in an unneutralized common-emitter class-B circuit. 


mode operation 


narrow band; c.w. 


MECHANICAL DATA 
SOT-119 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-119. 


3 +014 
- - ceramic 
| 6,48 
1296 | 25,2 1842 13 
| max J max 
| Oe -" \ Beo 
- , 3,35 (9, metal 
3,04 
7Z77385.6 
i 12,2 ~ | 
Y Y 
2,5 450 4 
4 405 7,5 
A max 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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V.H.F. power transistor BLV25 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 


(peak value); VpF = 0 VCESM max. 65 V 

open base VCEO max. 33 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 

d.c. or average Ic; IC(AV) max. 17,5 A 

(peak value); f > 1 MHz ICM max. 35 A 
Total power dissipation at Tmyp = 25 PC Prot (d.c.) max. 220 W — 
R.F. power dissipation (f > 1 MHz); Trp = 25 PC Prot (r.f.) max. 270 W 
R.F. power dissipation (f > 1 MHz); Ty = 70 °C Prot (r.f.) max. 146 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 


Aeclgek 
ies 


Ei heel eed 


/ 


ie 
— 


4 10 20 30 8640 0 50 Ty (°c) 100 
Vor (V) 


(1) Second breakdown limit. 


Fig. 2 D.C. SOAR. Fig. 3 Power derating curves vs. temperature. 


| Continuous d.c. operation 

I! Continuous r.f. operation (f > 1 MHz) 

Il! Short-time operation during mismatch; 
(f > 1 MHz). 


THERMAL RESISTANCE (dissipation = 150 W; Tmp = 72 °C, i.e. Ty = 42 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(de) max 0,85 K/W “— 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) max 0,60 K/W 
From mounting base to heatsink | Rth mb-h max. 0,2 K/W 
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BLV25 


CHARACTERISTICS 


ie 25 OC 
Collector-emitter breakdown voltage 

Vee =0; Ic =50mA V(BR)CES > 65 V 

open base; |¢ = 200 mA ViBR)CEO => 33 V 
Emitter-base breakdown voltage 

open collector; lp = 20 mA V(BR)EBO => 4V 
Collector cut-off current 

Vee = 90; VceE=33 V ICES < 25 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo = 20 mJ 

Rpe = 10 2 EspBR 2 20 mJ 
D.C. current gain* 

a de typ. 50 

Ic =85A;VcE=25V hFe 15 to 100 
Collector-emitter saturation voltage* 

Ic = 20A; ip =4,0A VCEecat tvp. 1.6 V 
Transition frequency at f = 100 MHz** 

—Ie = 8,5 A; Vep = 25 V fT typ. 600 MHz 

—Ie = 20 A; Vep = 25 V fr typ. 600 MHz 
Collector capacitance at f = 1 MHz 

le =le=0; Vep = 25V Co typ. 275 pF 
Feedback capacitance at f = 1 MHz 
— Ie = 100 mA; VcE = 25 V Cre typ. 155 pF 
Collector-flange capacitance Cof typ. 3 pF 


* Measured under pulse conditions: ty < 300 us; 6 z 0,02. 
** Measured under pulse conditions: tp < 50us; 65 < 0,01. 
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V.H.F. power transistor — BLV25 


7288717 7288718 


Fig. 4 Voge = 25 V; Tj = 25 9C. Fig. 5 Vcp = 25 V; f = 100 MHz; Tj = 25 OC. 


7288719 


Fig.6 Ip == 0; f= 1 MHz; Tj = 25 OC. 
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BLV25 


APPLICATION INFORMATION 


R.F. performance in narrow band c.w. operation (common-emitter class-B circuit) T, = 25 °C 


R1 L4 


(f (/ { t-—} ] 
Je je Jes ie L9 
% UW Z Z Z Z 7286764 


Fig. 7 Class-B test circuit at f = 108 MHz. 


List of components 


C1 = C3 = 7 to 100 pF film dielectric. trimmer (cat. no. 2222 809 07015) 

C2 = C4 = C5 = C6 = C7 = 100 pF (500 V) multilayer ceramic chip capacitor (ATCA): except for C2 

these capacitors are placed 7 mm from transistor edge 

C8 = C10 = 470 pF multilayer ceramic chip capacitor (cat. no. 2222 856 13471) 

C9 = C15 = 40 pF, parallel connection of 4 x 10 pF lead feed-through capacitors (cat.no. 2222 702 05109) 
C11 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 852 59104) 

C12 = C16 = 7 to 47 pF precesion tuning capacitor (cat. no. 2222 805 00174) 

C13 = 19 pF, parallel connection of 4 x 4,7 pF lead feed-through capacitors (cat. no. 2222 702 04478) 
C14 =6,8 uF/63 V electrolytic capacitor 


L1 = Cu strip (10 mm x 4mm x 0,5 mm) 

| 2 = strip on printed-circuit board 

L3 = 7 turns closely wound enamelled Cu wire (0,3 mm); int. dia. 3,0 mm; leads 2 x 6 mm 
4 = L8 = LO = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L5 = 3 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 9 mm; leads 2 x 5 mm 
L6 = Cu strip (27 mm x 9mm x 0,5 mm) 

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 9 mm; leads 2 x 10 mm 


L2 is strip on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, thickness 1/16 in. 


R1 = 1022 carbon resistor 


A . . : 
ATC means American Technical Ceramics. 
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V.H.F. power transistor BLV25 


270mm 


7286765 


7286766 


Fig. 8 Component layout and printed-circuit board for 108 MHz class-B test circuit. 
(Dimensions in mm.) 


The circuit and the components are on one side of the epoxy fibre-glass board, the other side is unetch- 
ed copper to serve as a ground-plane. Earth connections are made by means of fixing screws. Addition- 
ally copper straps are used under the emitters and at the input and output to provide direct contact 
between the copper on the component side and the ground-plane. 


200 7288720.1 


A 


7 
is 


CAL | 


s 


100 


Fig. 9 R.F. SOAR. ——— f > 1 MHz (continuous); 
——-—-— short time operation during mismatch (f > 1 MHz). . 
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BLV25 
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Conditions for Figs 10 and 11: 


Test circuit tuned for each power level; 
typical values; Vcg = 28 V; f = 108 MHz; 
Th = 25 °C; class-B operation. 


Conditions for Figs 12, 13 and 14: 


Typical values; Vcg = 28 V; Py = 175 W; 
Th, = 25 °C; class-B operation. 


OPERATING NOTE for Figs 12, 13 and 14: 


Below 50 MHz a base-emitter resistor of 4,7 Qis | 
recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 


f (MHz) 
Fig. 14 Power gain as a function of frequency. 
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BLV30 


V.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for television 
transmitters and transposers. Diffused emitter ballasting resistors and the application of gold sandwich 
metallization ensure an optimum temperature profile and excellent reliability properties. 


The transistor has a %”’ capstan envelope with ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance 
vision 
mode of operation MHz 


class-A; linear amplifier 224,25 
224,25 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-122. _ 59 


| 5,5 ro a 1,52 


>! 7,6max |< 


sl es 27,6 Sa =. 7276390.4 
24,9 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max.0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 


(peak value); Vpf¢ = 0 | VcESM max. 60 V 

open base | VCEO max. 30 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current | 

d.c. or average Ic: Ic(av) max. 1,5 A 

(peak value); f > 1 MHz Icm max. 3,5 A 
Total power dissipation at Twp = 25 OC Prot max. 32,5 W 
Storage temperature Tstg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 

Z er 40 7Z83688 
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(1) Second breakdown limit (independent 


of temperature). 


Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature. 


THERMAL RESISTANCE (see Fig. 4) 


From junction to mounting base 7 | 
(dissipation = 12 W; Tmb = 77 °C; i.e. Th = 70 OC) Rthj-mb = 5,6 K/W 
From mounting base to heatsink Rthmb-h = 0,6 K/W 
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V.H.F. linear power transistor 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power 


0,6 K/W). 


dissipation, with heatsink and junction temperature as parameters. (Rh mb-h 


Example 


= 70 °C. 


= 0,46 A; Th 


25 Vilc 
6,13 K/W 


max. 140,5 °C 


Nominal class-A operation; VcE 


Rth j-h Max. 


T; 


J 


Fig. 4 shows: 


5,45 K/W 
133 °C 


Rth j-h typ. 
typ. 


qj 


Typical device: 


297 


November 1980 


CHARACTERISTICS 


Tj = 25 0C 
Collector-emitter breakdown voltage 
Vee =0;!c=10mA 
open base; Ic = 50 mA 
Emitter-base breakdown voltage 
open collector; le =4mA 
Collector cut-off current 
‘Vee = 0; Veg = 30 V 
Second breakdown energy; L = 25 mH; f = 50 Hz 
-open base 
Ree = 10 Q 
D.C. current gain * 
Ic =0,5A; Veg = 25 V 
Collector-emitter saturation voltage * 
ic- 1,0A,ip=G,1A 
Transition frequency at f = 500 MHz ** 
—l— =0,5 A; Veg = 25 V 
—le = 1,0 A; Veg = 25 V 
Collector capacitance at f=1MHz ~ 
le =le=0; Vep=25V 
Feedback capacitance at f = 1 MHz 
lc = 20 mA; Vcg = 25 V 


— se Collector-stud capacitance 


298 


* Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** Measured under pulse conditions: ty < 50 us; 6 < 0,01. 
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V(BR)CES 
V(BR)CEO 


V(BR)EBO 
ICES 


Esso 
ESBR 


NFE 


VCEsat 


FT 


a 


> 60 V 
> 30 V 
> 4V 
< 4mA 
> 2 mJ 
> 2 mJ 
typ. 65 

15 to 120 
typ. 0,8 V 
typ. 1,20 GHz 
typ. 1,15 GHz 
typ. 18 pF 
typ. 9,2 pF 
typ. 1,2 pF 
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25 °C. 


T: 


= 1 MHz; 
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Il, = 0; 


Fig.6 Ie 


25 9C. 
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Fig. 5 Typical values; 
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= 25 V; f = 500 MHz; Tj 


Fig. 7 Vcp 
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APPLICATION INFORMATION 


R.F. performance in v.h.f. class-A operation (linear power amplifier) 


224,25 > 18 
224,25 typ. 19,5 
224,25 typ. 20 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


+Vep 


| ee 
car . TUT. C9 aL ais 
C1 L1 L6 L7 C14 
WEEK) LLZZ 
5026 V7 Y de V7 Vp PILLLLELL 502 
L5 
C2 C4 C10 C13 
‘fo | J ‘/ ‘f ‘, (4 
7283387 


Fig. 8 Test circuit at fyjsjg9n = 224,25 MHz. 


List of components: 


C1 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 

C2 =2 to YQ pF film dielectric trimmer (cat. no. 2222 809 09002) 

C3 = C4= 82 pF multilayer ceramic chip capacitor (ATCA), placed 7 mm from transistor edge 

C5 =C7=C14=680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 

C6 =C8= 330 nF polyester capacitor 

C9 =43pF (500 V) multilayer ceramic chip capacitor (ATCA) 

C10 = C13 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C11 = 10 wF/40 V solid aluminium electrolytic capacitor 

C12 = 18 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

L1 =49nH: 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,6 mm; length 6,3 mm; leads 2 x 5mm 
L2 =L5=30 2 stripline (10,0 mm x 6,0 mm) 

L3  =0,1 wH; microchoke (cat. no. 4322 057 01070) 

L4 =130nH: 6 turns enamelled Cu wire (1,0 mm); int. dia. 6,0 mm; length 10,7 mm; leads 2 x 5mm 
L6 =60 22 stripline (50,5 mm x 2,0 mm) 

L7 =30nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,0 mm; length 7,9 mm; leads 2 x 5 mm 
L2, L5 and L6 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(e, ~ 4,5); thickness 1/16”. 


R1 = 102 carbon resistor 


4 ATC means American Technical Ceramics. 
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V.H.F. linear power transistor 


7283582 
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Fig. 9 Component layout and printed-circuit board for 224,25 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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Fig. 11 Power gain as a function of output 
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Fig. 10 intermodulation distortion (dj,,*) 
and cross-modulation distortion (dep,**) 
as a function of output power. 
Intermodulation distortion of input signal < —75 dB. 
Cross-modulation distortion (dg) is the voltage variation (%) of sound carrier when vision carrier 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
is switched from 0 dB to —20 dB. 


dB corresponds to peak sync level. 
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** Two-tone test method (vision carrier 0 dB 
level. 


Conditions for Figs 10 and 11: 


Typical values; Vcf 
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V.H.F. linear power transistor 
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Fig. 12 Input impedance (series components). 
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Fig. 13 Load impedance (series components). 


Conditions for Figs 12, 13 and 14: 


Typical values; VcgE = 25 V; Ic = 0,46 A; 
Tp = 70 °C. 


November 1980 


306 


BLV31 


V.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for 
television transmitters and transposers. Diffused emitter ballasting resistors and the application of 
gold sandwich metallization ensure an optimum temperature profile and excellent reliability properties. 


The transistor has a %"" capstan envelope with ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance 


mode of operation fvision 


MHz 


class-A; linear amplifier 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-122. iss 5,9 


5,5 Pon i 1,52 


i <a— 


metal 
BeO 
ceramic 


8-32UNC 


7276390.4 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 
(peak value); Ver =0 


open base 
Emitter-base voltage (open collector) 


Collector current 
d.c. or average 


(peak value); f > 1 MHz 
Total power dissipation at T,,p = 25 OC 
Storage temperature 


Operating junction temperature 


7283377 
4 


(1) Second breakdown limit (independent of 
temperature). 


Fig. 2 D.C. SOAR. 


THERMAL RESISTANCE (see Fig. 4) 
From junction to mounting base 

(dissipation = 20 W; Tryp = 82 OC; i.e. Ty = 70 9) 
From mounting base to heatsink 
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20 


VCESM max. 60 V 
VCEO max. 30 V 
VEBO max. 4Vv 
Ic; Ic(ay) max. 3A 
lcm max. 6A 
Prot max. 48 W 
T stg —65 to+ 150 9C 
Tj max. 200 °C 
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Fig. 3 Power derating curve vs. temperature. 


Rthj-mb = 3,45 K/W 
Rthmb-h = 0,6 K/W 


V.H.F. linear power transistor BLV31 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rit mb-h = 0,6 K/W.) 


Example 
Nominal class-A operation: VcgE = 25 V; Ic = 0,8 A; Th = 70 OC. 


Fig. 4 shows: Rth j-h Max. 4,05 K/W 
Tj max. 151°C 


Typical device: Rthj-h typ. 3,80 K/W 
Tj typ. 146°C 
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CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector-emitter breakdown voltage 


VBE = 9; Ic = 25 mA V(BR)CES 

open base; Ic = 100 mA V(BR)CEO 
Emitter-base breakdown voltage 

open collector; l—- = 10 mA V(BR)EBO 
Collector cut-off current 

VBE = 9; VcE = 30V , ICES 
Second breakdown energy; L = 25 mH: f = 50 Hz 

open base Espo 

Ree = 10 2 ESBR 
D.C. current gain * 

Ic = 0,8 A; Veg = 25 V hee 


Collector-emitter saturation voltage * 


Ic=7.0 A; In =024 VCEsat 
Transition frequency at f = 500 MHz ** 
—le =0,8 A; Vep=25V fr 
—l—e =2,0A;Vcep=25V fy 
Collector capacitance at f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Ic = 100 mA; Vcg = 25 V Cre 
—* Collector-stud capacitance Cos 
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* 


Measured under pulse conditions: ty < 300 us; 6 < 0,02. 
** Measured under pulse conditions: tp < 50 us; 6 < 0,01. 
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> 60 
= 30 
> 4 
< 10 
> 3 
> 3 
typ. 75 
15 to 120 
typ. i,U 
typ. 1,0 
typ. 1,1 
typ. 35 
typ. 20 
typ. 1,2 


mJ 


mJ 


pF 
pF 
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APPLICATION INFORMATION 


R.F. performance in v.h.f. class-A operation (linear power amplifier) 


fvision (MHz) 


224,25 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 
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Fig. 8 Test circuit at fyjsion = 224,25 MHz. 
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List of components: 


C1 =1,8to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 

C2 =2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 

C3 = C4 = 82 pF multilayer ceramic chip capacitor (ATC4), placed 7 mm from transistor edge 

C5 =C7=C14 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 

C6 = C8 = 330 nF polyester capacitor 

C9 = 43 pF (500 V) multilayer ceramic chip capacitor (ATC4) 

C10= C13 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C11= 10 pF/40 V solid aluminium electrolytic capacitor 

C12= 18 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

L1 = 49 nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,6 mm; length 6,3 mm; leads 2 x 5mm 
L2 =L5=30Q stripline (10,0 mm x 6,0 mm) 

L3 =0,1 wH; microchoke (cat. no. 4322 057 01070) 

L4 = 130 nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 6,0 mm; length 10,7 mm; leads 2 x 5 mm 
L6 =60 Q stripline (50,5 mm x 2,0 mm) 

L7 = 30 nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,0 mm; length 7,9 mm; leads 2 x 5 mm 


L2, L5 and L6 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(e, ~ 4,5); thickness 1/16”. 


R1 = 10 2 carbon resistor 


4 ATC means American Technical Ceramics. 
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V.H.F. linear power transistor 


7283582 


7283583 


Fig. 9 Component layout and printed-circuit board for 224,25 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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7Z83380.1 . 7283381 


Posyne (W) Po sync (W) 
Fig. 10 Intermodulation distortion (dj,,*) Fig. 11 Power gain as a function of output 
and cross-modulation distortion (dep,**) power. 


as a function of output power. 


Conditions for Figs 10 and 11: 
Typical values; Vcg = 25 V; Ic = 0,8 A; fyision = 224,25 MHz. 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
intermodulation distortion of input signal < —75 dB. 
** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dom) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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Fig. 13 Load impedance (series components). 


Fig. 12 Input impedance (series components). 


7283386 


0,8 A; 


25 Vi Ic= 


70 °C. 


Conditions for Figs 12, 13 and 14: 


Typical values; Vcg 


Th 
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BLV32F 


V.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers of television 
transmitters and transposers. 


Features: 
® diffused emitter ballasting resistors for an optimum temperature profile; 
@ gold metallization ensures excellent reliability. 


The transistor has a 3/8” 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance in linear amplifier 


mode of tvision 
operation MHz 


class-A 224,25 
class-A 224,25 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA 
SOT-160 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV32F 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-160. 


7283984.1 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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V.H.F. linear power transistor BLV32F 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 


(peak value); Vag =0 VCESM max. 60 V 
open base VCEO max. 32 ~V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 
d.c. or average 4 Ic; IC(av) ‘max. 4A 
(peak value); f > 1 MHz Icom max. 12 A 
Total power dissipation at Trap = 25 OC Prot max. 82 W 
R.F. power dissipation (f > 1 MHz); Tryp = 25 OC Pre max. 100 W 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 
7288113 7Z88107 
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(1) Second breakdown limit (independent of Fig. 3 Power derating curves vs. temperature. 


temperature). | Continuous d.c. (including r.f. class-A) operation 


Fig. 2 D.C. SOAR. 11 Continuous r.f. operation 


THERMAL RESISTANCE (dissipation = 37,5 W; Tmb = 82 9C, i.e. Ty = 70 °C) 


From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 2,55 K/W 
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 2,10 K/W 
From mounting base to heatsink Rth mb-h = 0,3 K/W 
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BLV32F 


72881 A$ 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 


heatsink and junction temperature as parameters. (Rip mb-h 


0,3 K/W.) 


—_ 


Example 


= 70 °C. 


25 V; Ic =1,5A; Th 


Nominal class-A operation (without r.f. signal): Veg 


max. 2,85 K/W 
max. 177 °C 


Rth j-h 
Typical device: R¢thj-h typ. 2,30 K/W 


qj 


Fig. 4 shows: 


typ. 156 °C 


qj 


March 1986 


320 


V.H.F. linear power transistor BLV32F 


CHARACTERISTICS 


Tj = 25°C 
Collector-emitter breakdown voltage 

VpE=0; Ic =15 mA V(BR)CES 2 60 V 

open base; Ic = 100 mA V(BR)CEO > 32 V 
Emitter-base breakdown voltage 

open collector; |l_ = 10 mA V(BR)EBO Za 4vV 
Collector cut-off current 

Vee = 0; VcfE = 32 V ICES = 5 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo Pa 4,5 mJ 

Rpg = 10 2 EsBR > 4,5 mJ 
D.C. current gain* 

= ss typ. 50 

Ic = 1,6 A; Veg = 25 V hFEe 50 to 120 
Collector-emitter saturation voltage* 

lc =3,5A; Ip =0,35A VCEsat typ. 1,4 V 
Transition frequency at f = 500 MHz** 

—Ie = 1,6 A; Veg = 25 V fT typ. 2 GHz 

—le =3,5 A; Vep=25V fT typ. 2 GHz 
Collector capacitance at f = 1 MHz 

le = 1e=0; Vep=25V Co typ. 50 pF 
Feedback capacitance at f = 1 MHz 

Ic = 50 mA; Vcg = 25 V Cre typ. 31 pF 
Collector-flange capacitance Cor typ. 2 pF 


* Measured under pulse conditions: ty < 300 ys; 6 < 0,02. 
** Measured under pulse conditions: tp < 50 us; 6 < 0,01. 
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Fig. 6 Ig = le=0; f= 1 MHz; Tj = 25 OC. 
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V.H.F. linear power transistor BLV32F 


APPLICATION INFORMATION 


R.F. performance in v.h.f. class-A operation (linear power amplifier) 


fvision (MHz) | Vee (V)* 


* The transistor is capable of operating up to 28 V. 
** Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


+Vpep +Vcc 
©) O) 
C1 C4 ra 
RI IK 
C7 
i 
| C9 7 
(4 


‘/ 
‘/ 
C12 


C5 ud C10 
502 C2 L2 Uy; w L7 C14 «5502 
(0) Ll te Ys LITLE 
C3 C6 T C11 C13. 
‘ 7 ‘ ‘ ‘ . 7Z86059 


Fig. 9 Class-A test circuit at fyicign = 224,25 MHz. 


List of components: 


C1 = C9 = 330 nF polyester capacitor 

C2 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 05003) 

C3 = C11 = C13 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C4 = C7 = C14 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 
C5 = C6 = 68 pF (500 V) multilayer ceramic chip capacitor (ATC4) 

C8 = 10 wF/63 V solid tantalum capacitor 

C10 = 82 pF (500 V) multilayer ceramic chip capacitor (ATC4) 

C12 = 30 pF (500 V) multilayer ceramic chip capacitor (ATC4) 

L1 = 1 wH microchoke (cat. no. 4322 057 01080) 

L2 = 3 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 14,0 mm; leads 2 x 3 mm 
L3 = L4 = 32 2 stripline (6,0 mm x 10,0 mm) 

L5 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 5,5 mm; length 10,0 mm; leads 2 x 2 mm 
L6 = 62 22 stripline (2,0 mm x 22,5 mm) 

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4, 5 mm; length 4,0 mm; leads 2 x 3 mm 


L3, L4 and L6 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass 
dielectric (e, ~ 4,5 ); thickness 1/16”. 


R1 = 27 {2 carbon resistor 


4 ATC means American Technical Ceramics. 
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BLV32F 


+Vpep *Vcc 


input | Fcc ~ 4 ome Af 7}: output 


7Z86057 


7286058 


Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit. 


The circuit and the components are on one side of the epoxy fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by hollow rivets. Additionally 
copper straps are used under the emitters and at the input and output to provide direct contact between 
the copper on the component side and the ground-plane. 
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V.H.F. linear power transistor BLV32F 
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Fig. 11 Intermodulation distortion (dj,,)* and Fig. 12 Cross-modulation distortion (d¢ep,)** 
power gain as a function of output power. as a function of output power. 
Conditions for Figs 11 and 12: 
Typical values; VCE = 25 V; I¢ = 1,5 A; ——— Tp = 25 °C; — — — Ty = 70 °C; fyisign = 224,25 MHz. 


Ruggedness in class-A operation 


The BLV32F is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 15 W 
(r.m.s. value) or 20 W (P.E.P.) under the following conditions: 
Vck = 25 V; Ic = 1,5 A; Th = 70 OC; f = 224,25 MHz; Reh mb-h = 0,3 K/W. 


* 


Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 

Intermodulation distortion of input signal < —70 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 

Cross-modulation distortion (dem) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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Fig. 14 Load impedance (series components). 


Fig. 13 Input impedance (series components). 


25 V; Ic = 1,5 A: 
70 °C, 


Conditions for Figs 13, 14 and 15: 


Typical values; Vcg 
class-A operation; Th, 


flee Ae RRR RRR RSS REARS 
ae aeaeeeeee? PRES RERERERRES 
Bees eee See) PARES SERRE 
Rene seas eee Eee EERE EES 


7288111 


N 


f (MHz) 


150 


Fig. 15. 
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V.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for television 
transmitters and transposers. Diffused emitter ballasting resistors and the application of gold sandwich 
metallization ensure an optimum temperature profile and excellent reliability properties. 


The transistor has a %’’ capstan envelope with ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance in linear amplifier 


mode of 
operation 


sync compr.** 
sync in (%)/sync out (%) 


fvision 
MHz 


class-A 


class-AB 30/25 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 
** Television service (negative modulation, C.C.1.R. system). 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-147. 


7Z283746.1 


Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,4 mm. 


(23 kg cm) Mounting hole to have no burrs at either end. 
max. 2,7 Nm De-burring must leave surface flat; do not chamfer or 
(27 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 
(peak value); Vpe =0 


open base 


Emitter-base voltage (open collector) 
Collector current 


d.c. or average 


(peak value); f > 1 MHz 
Total power dissipation at Tmap = 25 OC 


R.F. power dissipation (f > 1 MHz); Tmp = 25 °C 


Storage temperature 


Operating junction temperature 


7283799 


(1) Second breakdown limit (independent 
of temperature). 


THERMAL RESISTANCE (dissipation = 80 W; Tmp = 82 °C, i.e. Ty = 70 OC) 
From junction to mounting base (d.c. dissipation) 
From junction to mounting base (r.f. dissipation) 


From mounting base to heatsink 
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Fig. 2 D.C. SOAR. 
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Fig. 3 Power derating curve vs. temperature. 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 


0,15 K/W.) 


heatsink and junction temperature as parameters. (Rth mb-h 


Example 


= 70 °C. 


25 V; 1c =3,2A;Th 


Nominal class-A operation: VcE 


max. 198 °C 


J 


Rth j-h tYP. 


Rth j-h max. 1,60 K/W 
i: 


T: 


Fig. 4 shows: 


1,50 K/W 
190 °C 


typ. 


J 


Typical device: 
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CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 
Vee =0; Ic = 25 mA V(BR)CES > 65 V 
open base; Ic = 100 mA V(BR)CEO > 33 V 
Emitter-base breakdown voltage 
open collector; l- = 10 mA V(BR)EBO > 4Vv 
Collector cut-off current 
Vee =90; Vee =30V ICES 10 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 
_ open base | Espo > 12,5 mJ 
Ree = 10 Q Essar > 12,5 mJ 
D.C. current gain* 
a s typ. 50 
Ic =3,0A; Voce =25V — NFE 15 to 100 
Collector-emitter saturation voltage* 
Ic = 6,0 A; Ip =0,6A VCEsat typ. 0,75 V 
Transition frequency at f = 100 MHz** 
—le = 3,0 A; Vcp = 25 V fr typ. 680 MHz 
—le =6,0 A; Vop = 25 V | ft typ. 750 MHz 
Collector capacitance at f = 1 MHz 
le =|le=0; Vop =25V Co typ. 155 pF 
Feedback capacitance at f = 1 MHz 
Ic = 100 mA; VcgE = 25 V Cre typ. 88 pF 
Collector-stud capacitance Cos typ. 3 pF 


* Measured under pulse conditions: tp < 300 ys; § < 0,02. 
** Measured under pulse conditions: tp < 50 us; 6 S 0,01. 
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APPLICATION INFORMATION 


R.F. performance in v.h.f. class-A operation (linear power amplifier) 


fvision (MHz) dim (dB)* P, syne (W)* 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


Ri... 27 
+Vpp O P| O+VEr 
C4 7 
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7 L4 iE 
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C1 r oT.U.T. a 
L1 , . L6 
3 WLLL: - 
Li hy (i) 
C2 C3 C6 Ci1 C13 
‘f / I al Ij 7 y, Y 
Fig. 9 Class-A test circuit at fyjgi9n = 224,25 MHz. 7283801.1 


List of components: 


C1 = C14 = 680 pF (500 V) multilayer ceramic chip capacitor (ATC4) 

C2 = C11 = C13 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 

C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C4 = C9 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 

C5 = C6 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA), placed 2 mm from transistor edge 
C7 = C8 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474) 

C10 = 24 pF (500 V) multilayer ceramic chip capacitor (ATC4), positioned under C11 

C12 = 10 uF/40 V solid aluminium electrolytic capacitor 


L1 = 1% turns closely wound enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; leads 2 x 3 mm 

L2 = 30 {2 stripline (6,0 mm x 32,7 mm) 

L3 = 1 wH microchoke (cat. no. 4322 057 01080) 

L4 = 27 nH; 2 turns enamelled Cu wire (1,1 mm); int. dia; 4,5 mm; length 2,9 mm; leads 2 x 5 mm 
L5 = 30 Q stripline (6,0 mm x 24,0 mm) 

L6 = 19 nH; 2 turns enamelled Cu wire (1,1 mm); int. dia. 3,5 mm; length 3,5 mm; leads 2 x 5 mm 
L2 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(e, ~ 4,5); thickness 1/16”. 


R1 = R2 = 10 Q carbon resistor 


4 ATC means American Technical Ceramics. 
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V.H.F. linear power transistor 


input 


L2 C5 C6 L4 L5 L6 7Z83803.1 


7283804 


Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit. 


The circuit and the components are on one side of the epoxy fibre-glass board, the other side is un- 
etched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper 
straps are used under the emitters and at the input and output to provide direct contact between the 
copper on the component side and the ground-plane. 
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Fig. 13 Input impedance (series components). 
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APPLICATION INFORMATION 
R.F. performance in v.h.f. class-AB operation (c.w.) 


fvision (MHz) | Vee (V) Th (°C) 


Ic(zs) (A) Gp (dB)* 
typ. 7,5 


typ. 6,5 


* Gain compression point of 1 dB is at typical 90 W (minimum 80 W). Using a 3rd-order amplitude 
transfer characteristic, 1 dB compression corresponds with 30% sync input/25% sync output com- 
pression in television service (negative modulation, C.C.I.R. system). 


C6 RI @ 
+VeB O 10 7 DEN CC 
C7 
| , iy) C13 C15 
VAL 
R2 l 
4y 
r., tT ae a’ i : 
C2 C4 ee y c11 
are C1 (ie fb te: C0 eae 
WZETAL. ) WEYL | 
=e C3 C5 c9 G12: £C14 C16 
14 “fi Vj ei ae Ya y 
Fig. 16 Class-AB test circuit at fyisjg9n = 224,25 MHz. 7283802 


List of components: 


C1 = C17 = 680 pF (500 V) multilayer ceramic chip capacitor (ATC4) 

C2 = 39 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

C3 = C16 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C4 = 43 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

C5 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 

C6 = C10 = 330 nF polyester capacitor 

C7 = C13 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 

C8 = C9 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA); placed 2,5 mm from transistor edge 
C11 = C12 = 27 pF (500 V) multilayer ceramic chip capacitor (ATC4); placed 7 mm from transistor edge 
C14 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 08003) 

C15 = 10 pF/40 V solid aluminium electrolytic capacitor 


L1 = 25 nH; 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,3 mm; length 3,4 mm; leads 2 x 5 mm 
L2 = 120 nH; 4 turns closely wound enamelled Cu wire (1,1 mm); int. dia. 6,0 mm; leads 2 x 5 mm 
L3 = 30 {2 stripline (6,0 mm x 48,8 mm) 

L4 = 48 Q stripline (3,0 mm x 27,0 mm) at 3 mm from transistor edge ~ 

L5 = 30 &2 stripline (6,0 mm x 42,9 mm) 

L6 = 24 nH; 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,0 mm; length 3,4 mm; leads 2 x 5 mm 
L3, L4 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass 
dielectric (e€, ~ 4,5); thickness 1/16”. 


R1 = R2 = 10 2 carbon resistor 


4 ATC means American Technical Ceramics. 


May 1981 


BLV33 


V.H.F. linear power transistor 
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Fig. 20 Load impedance (series components). 


Fig. 19 Input impedance (series components). 
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70 °C. 


28 V; P, = 80 W (P.E.P.): 
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BLV33F 


V.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for 
television transmitters and transposers. 


Features of this product: 

@ internally matched input for wideband operation and high power gain; 
®@ diffused emitter ballasting resistors for an optimum temperature profile; 
@ gold metallization ensures excellent reliability. 


The transistor has a %2”’ 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance in linear amplifier 


sync compr.* * 
sync in (%)/sync out (%) 


mode of tVision 
operation MHz 


class-A 224,25 


class-AB 224,25 30/25 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 

** Television service (negative modulation, C.C.I.R. system). 


MECHANICAL DATA 
SOT-119 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-119. 


} 5,5 25,2 . 
1296 ~— | ; “oe 18,42 


7277385.6 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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V.H.F. linear power transistor BLV33F 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 


(peak value); Var = 0 VCESM max. 65 V 
open base VCEO max. 33 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 
d.c. or average Ic; IC(AV) max. 12,5 A 
(peak value); f > 1 MHz IcmM max. 20 A 
Total power dissipation at Tryp = 25 CC Prot max. 133 W 
R.F. power dissipation (f > 1 MHz); Trp = 25 OC Pr¢ max. 162 W 
torage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 


7 
20 7288088 175 ro — 2288088 

ee | | 
ees | | 
Prot |] ae 
ee] ae 
a (W) Bae me 
Gake | | 
| | | NEP ON ake ee 
a ONS ae 
i IZ? CTI eel 
aRan | | 
x a8 Ee 
| NI | | 
Ei 100 CON (se 
|| TIN ane 
ae NH 

| | | NL 

ae LIN 

75 oes sg ez 

shed NL 

ES LIN 

| | ae 

| | | ae 

50 Ram ae 

0 50 Th (°c) 100 
(1) Second breakdown limit (independent of 
temperature). 
Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature. 


| Continuous d.c. (including r.f. class-A) operation 
1! Continuous r.f. operation 


THERMAL RESISTANCE (dissipation = 80 W; Tmp = 86 °C, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(de) = 1,43 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,17 K/W 
From mounting base to heatsink Rit mb-h = 0,2 K/W 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 


0,2 K/W.) 


heatsink and junction temperature as parameters. (Rif mb-h 


Example 


= 70 °C. 


25 V: 1c =3,2A;Th 


Nominal class-A operation (without r.f. signal): Vcr 


max. 1,63 K/W 
max. 200 °C 


Rth j-h 
Tj 


Typical device: Rh j-h typ. 


Fig. 4 shows: 


1,53 K/W 
192 °C 


typ. 


qj 
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V.H.F. linear power transistor 


CHARACTERISTICS 

Tj= 25 OC 

Collector-emitter breakdown voltage 
Vee =0; lc =25mA 
open base; lc = 100 mA 


Emitter-base breakdown voltage 
open collector; |l—- = 10 mA 


Collector cut-off current 
Vee = 90; Veg = 30 V 
Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
Ree = 102 
D.C. current gain* 
Ic =3,0A; VceE =25V 
Collector-emitter saturation voltage* 
Ic =6,0A; Ip =0,6A 


Transition frequency at f = 100 MHz** 
—Ie = 3,0 A; Vop = 25 V 
—l_ =6,0 A; Vcp = 25 V 

Collector capacitance at f = 1 MHz 
le =1e=0;Vcep=25V 

Feedback capacitance at f = 1 MHz 
Ic = 50 mA; Vcg = 25 V 


Collector-flange capacitance 


* 


Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** Measured under pulse conditions: tp < 50 ws; 6 < 0,01. 


V(BR)CES 
V(BR)CEO 


V(BR)EBO 
ICES 


EsBo 
ESBR 


hFE 


VCEsat 


BLV33F 


> 65 
> 33 
> 4 
< 10 
> 12,5 
> 12,5 
typ. 50 

15 to 100 
typ. 0,75 
typ. 680 
typ. 750 
typ. 155 
typ. 88 
typ. 3 
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V.H.F. linear power transistor BLV33F 


APPLICATION INFORMATION 


R.F. performance in v.h.f. class-A operation (linear power amplifier) 


fyision (MHz) Po sync (W)* 


> 13,5 
typ. 14,5 
typ. 14,5 
typ. 14,8 


224,25 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 
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7283947 
Fig. 9 Class-A test circuit at fyjsign = 224,25 MHz. 


List of components: 


C1 = C15 = 560 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C2 = C4 =C12 = C14 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 

C3 = 10 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C5 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474) 

C6 = C10 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 

C7 = C8 = 47 pF (500 V) multilayer ceramic chip capacitor (ATC 4); placed 8 mm from transistor edge 
C9 = 330 nF polyester capacitor 

C11 = 68 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C13 = 6,8 pF/35 V solid tantalum capacitor 


L1 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 5,0 mm; leads 2 x 3 mm 

L2 = 1 wH microchoke (cat. no. 4322 057 01080) 

L3 = 30 © stripline (6,0 mm x 32,7 mm) 

L4 = 2 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 10 mm 

L5 = 30 Q stripline (6,0 mm x 24,0 mm) 

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,0 mm; length 4,5 mm; leads 2 x 3 mm 

L3 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(e, ~ 4,5); thickness 1/16”. 

R1 = 10 QQ carbon resistor 


Component layout and printed-circuit board for 224,25 MHz class-A test circuit are shown in Fig. 10. 


4 ATC means American Technical Ceramics. 
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output 


7283948 


 —_—_ —_——_—_—_._ 115 


7283949 


Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit. 


The circuit and the components are on one side of the epoxy fibre-glass board, the other side is 
unetched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper 
straps are used under the emitters and at the input and output to provide direct contact between the 
copper on the component side and the ground-plane. 
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V.H.F. linear power transistor 
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Fig. 12 Cross-modulation distortion (de,,)** 


as a function of output power. 


Fig. 11 Intermodulation distortion (dj,,)* and 


power gain as a function of output power. 


Conditions for Figs 11 and 12: 
Typical values; Vcg = 25 V; Ic 


70 °C; fyision = 224,25 MHz. 


25 °C;-—-——~T, 


3,2 A; -——~ Th 


Ruggedness in class-A operation 
The BLV33F is capable of withstanding full load mismatch (VSWR 


50 through al! phases) up to 30 W 


(r.m.s. value) or 40 W (P.E.P.) under the following conditions: 


0,2 K/W. 


224,25 MHz; Reh mb-h 


25 V; Ic =3,2 A; Th = 70 °C; f= 


VCE 


, zero 


—16 dB) 


sideband signal 


, 


—7 dB 


sound carrier 


7 


Three-tone test method (vision carrier —8 dB 


dB corresponds to peak sync level. 


* 


Intermodulation distortion of input signal < —70 dB. 
** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 


Cross-modulation distortion (d¢,,) is the voltage variation (%) of sound carrier when vision carrier 


is switched from 0 dB to —20 dB. 


level. 
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class-A operation; Tj, 


50 


BEERS PERSE EERER SAC 8 


7288092 


Lu 
“) 
%) 
> 
cal 
ea) 


BERS RERERE EME SE CSR ERR eRe 
Dee eRe eaR Ee Ieee Paes eee 


BEER EASRAE BREED CRERERERME 
SRERRERERE BERS EER ES 
BSR RARE RREES SE. SERRE 


f (MHz) 


150 


50 


Fig. 13 Input impedance (series components). 


f (MHz) 


150 


50 
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V.H.F. linear power transistor BLV33F 


APPLICATION INFORMATION 


R.F. performance in v.h.f. class-AB operation (c.w.) 


fVvision (MHz) 


Ic(zs) (A) 


Gp (dB)* 


typ. 2,75 
typ. 4,25 


typ. 11,5 


224,25 typ. 10,5 


0,2 


* Gain compression point of 1 dB is at typical 85 W (minimum 75 W). Using a 3rd-order amplitude 
transfer characteristic, 1 dB compression corresponds with 30% sync input/25% sync output com- 
pression in television service (negative modulation, C.C.1!.R. system). 
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Fig. 16 Class-AB test circuit at fyjsign = 224,25 MHz. 7283946 


L1 


List of components (component layout and p.c.b. class-AB test circuit see Fig. 17): 


C1 = C18 = 620 pF (100 V) multilayer ceramic chip capacitor (ATC 4) 

C2 = 27 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C4 = 30 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C5 = C14 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 

C6 = C10 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474) 

C7 = C15 = 680 pF (50 V) multilayer ceramic chip capacitor (2222 852 13681) 

C8 = C9=68 pF (500 V) multilayer ceramic chip capacitor (ATC 4); placed 6,4 mm from transistor edge 
C11 = C12 =483 pF (500 V) multilayer ceramic chip capacitor (ATC 4); placed 10 mm from transistor edge 
C13 = 39 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C16 = 3,3 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C17 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

L1 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 4,0 mm; leads 2 x 4 mm 

L2 = 3 turns closely wound enamelled Cu wire (1,0 mm): int. dia. 5,0 mm; leads 2 x 7 mm 

L3 = 30 22 stripline (6,0 mm x 47,8 mm) 

L4 = 2 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 8 mm 

L5 = 30 Q stripline (6,0 mm x 42,9 mm) 

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,0 mm; length 4,0 mm; leads 2 x 3 mm 

L3 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 

(e, ~ 4,5); thickness 1/16”. 


R1 = 10 Q carbon resistor 


4 ATC means American Technical Ceramics. 
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Fig. 17 Component layout and printed-circuit board for 224,25 MHz class-AB test circuit. 
The circuit and the components are on one side of the epoxy fibre-glass board, the other side is 
unetched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper 


straps are used under the emitters and at the input and output to provide direct contact between the 
copper on the component side and the ground-plane. 
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Ruggedness in class-AB operation 


The BLV33F is capable of withstanding a load mismatch (VSWR < 2 through all phases) up to 60 W 


(r.m.s. value) and 85 W (P.E.P.) under the following conditions: 


0,2 K/W. 


224,25 MHz; Rth mb-h 


28 V; Th = 70 °C; f = 


VCE 


351 
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Fig. 21 Load impedance (series components). 


Fig. 20 Input impedance (series components). 


80 W (P.E.P.); 


= 28 V; PL 
= 70 °C 


Conditions for Figs 20, 21 and 22: 


Typical values; VcE 
class-AB operation; Ty, 
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BLV36 


V.H.F. LINEAR PUSH-PULL POWER TRANSISTOR 


Two N-P-N silicon planar epitaxial transistor sections in one envelope to be used as a push-pull amplifier. 


This device is primarily intended for use in linear v.h.f. television transmitters and transposers (vision or 
sound amplifier). 


Features: 


® internally matched input for wideband operation and high power gain; 
® internal midpoint (r.f. ground) reduces negative feedback and improves power gain; 
@ increased input and output impedance (compared with single-ended transistors) simplify wideband 
. matching; 
@ length of external emitter leads is not critical; 
@ diffused emitter balancing resistors for an optimum temperature profile; 
@ gold metallization ensures excellent reliability. 


The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 
R.F. performance in push-pull amplifier | 


er gain 
me ee compression 
operation dB 
C.W. * 
, < 1,0 * 
class-AB a 


* Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 


sync input/25% sync output compression in television service (negative modulation, C.C.1.R. system). 


MECHANICAL DATA 
SOT-161 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA 
Fig. 1 SOT-161. 


25,2 
max 


7Z283998.1 


Torque on screw: min. 0,60 Nm 
max. 0,75 Nm 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be sparingly applied and evenly distributed. 
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Dimensions in mm 


V.H.F. linear push-pull power transistor BLV36 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (peak value); 


(peak value); Vag = 0 VcESM max. 65 V 
open base VCEO max. 33 V 
Emitter-base voltage (open collector) . VEBO max. 4V 
Collector current per transistor section 
d.c. or average Ic, Ic(ayv) = max. 8,5 A 
(peak value); f > 1 MHz Icm max. 17,5 A 
Total d.c. power dissipation; Tmyp = 25 OC Prot(d.c.) max. 218 W* 
R.F. power dissipation 
> 1 MHz; Tmp = 25 OC Prot(r.f.) max. 270 W* 
Storage temperature Tstg —65 to +150 9C 
' Operating junction temperature Tj max. 200 °C 
7292129 300 7292130 


oro | | fit 
| | | UT EN 


(1) Second breakdown limit. Fig. 3 Power/temperature derating curves. 

Fig.2 D.C. SOAR. | Continuous d.c. operation 

Conditions for Figs 2 and 3: I! Continuous r.f. operation; (f > 1 MHz) 

Rth mb-h = 0,25 KW; Total device’. [11 Short-time operation during mismatch; 
(f > 1 MHz) 


THERMAL RESISTANCE 
(dissipation = 180 W; Tp = 25 OC)** 


From junction to mounting base 


(d.c. dissipation) Rth j-mb(de) = 0,85 K/W 
From junction to mounting base 

(r.f. dissipation) Rth j-mb(rf) = 0,64 K/W 
From mounting base to heatsink Rth mb-h = 0,25 K/W 


* Dissipation of either transistor section shall not exceed half rated power. 
** Both transistor sections equally loaded. 
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CHARACTERISTICS 
Apply to either transistor section unless otherwise specified. Tj = 25 OC. 


Collector-emitter breakdown voltage 


VBE = 0; Ic = 25mA V(BR)CES 

open base; Ic = 100 mA V(BR)CEO 
Emitter-base breakdown voltage 

open collector; l— = 10 mA V(BR)EBO 
Collector cut-off current | 

VBE = 0; VcE= 33 V ICES 
Second-breakdown energy; L = 25 mH; f = 50 Hz 

Ree = 1022 Espr 
D.C. current gain* 

lc =3,5A;VceE=25V hFEe 
Transition frequency at f = 100 MHz* 

—lp=3,3A;VcRp=25V fT 

—Ip=10A;Vep=25V fr 
Collector capacitance at f = 1 MHz 

le = ig = 0; Vcp=25V Co 
Feedback capacitance at f = 1 MHz 

lc = 50 mA; Vcg = 25 V Cre 
Collector-flange capacitance Cof 


* Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
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typ. 
typ. 
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65 


mA 


mJ 
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pF 


pF 
pF 


V.H.F. linear push-pull power transistor 
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— Fig.4 Voge =25V; Tj = 25 OC; typ. values. Fig. 5 Vcg = 25 V; f = 100 MHz; 
typ. values. qj = 25 °C; typ. values. 
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Fig.6 Ie =ig=0; f= 1 MHz; 
typ. values. 


Fig. 7 Vcg = 25 V; typ. values. 


The above graphs apply to either transistor section. 
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APPLICATION INFORMATION 


R.F. performance in v.h.f. class-AB operation (linear push-pull power amplifier) Vcf = 28 V; 
Th = 25 °C; f = 224,25 MHz 


gain 
compression 


mode of 
operation 


= 11,0 
typ. 13,0 


* Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 
sync input/25% sync output compression in television service (negative modulation, C.C.I.R. system). 


class-AB; c.w. 


+VeB1 HYCG) 
C5, | ,c18 
NJ 
Yi cio C13 TKK 
C6 \ + C16 


C20 Z 
C13 L15 


C3 C26 
ae WML 502 
L2 C2 11 L14 C25 L16 
‘s =f OV Y 7 
112 7 
G7 C17 
VHF 4 cre : cia fT 
C8 [-k \ ae C18 
Yi —]E-4 7Z84920.1 
+VeB2 +Vcoc2 


Fig. 8 Class-AB test circuit at 234,25 MHz. 
List of components: 


C1 =C2= C24 = C25 = 68 pF (500 V) multilayer ceramic chip capacitor. ** 

C3. = C11 = C26 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002). 

C4 =33 pF (500 V) multilayer ceramic chip capacitor. ** 

C5 =C8=4,7 uF (63 V) electrolytic capacitor. 

C6 = C7=C16=C17= 100 nF multilayer ceramic chip capacitor (cat. no. 2222 855 48104). 
C9 =2-x 47 pF (500 V) multilayer ceramic chip capacitors in parallel.* * 

C10 = C12 = C13 = C14 = 470 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13471). 
C15 = C18 = 10 uF (63 V) electrolytic capacitor. 

C19 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 0003). 

C20 = C22 = 3,3 pF (500 V) multilayer ceramic chip capacitor.** 

C21 = parallel connection of 2 x 27 pF (500 V) ceramic chip capacitors.** 

€23 = 5,6 pF (500 V) multilayer ceramic chip capacitor.* * 


(C9 and C11 are connected 11 mm from transistor edge and C19 and C21 18 mm from transistor edge.) 


** American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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V.H.F. linear push-pull power transistor 


L1=L15=50 © stripline (2,8 mm x 91,3 mm). 

L2 = L16 = 50 Q2 semi-rigid cable; outer diameter 2,2 mm; outer conductor length 91,3 mm. 

L3 = L4=L13 = L14 = 60 2 stripline (2,0 mm x 27,9 mm). 

L5 = L8 = 100 nH microchoke. 

16 = L7=L10=L11 = 48 2 stripline (3,0 mm x 14,6 mm). 

L9 = L12 = 20,5 nH; 2 turns enamelled Cu wire (1,0 mm); int. dia. 4,5 mm; length 3 mm; leads 
leads 2 x 10 mm; connected 15 mm from transistor edge. 


L1,L3, L4, L6, L7, L10, L11, L13, L14 and L15 are striplines on a double Cu-clad p.c. board with 
epoxy fibre-glass dielectric (er = 4,5); thickness 1/16 inch. 


The printed circuit board and component layout for a 224,25 MHz, class-AB test are given in Fig. 9 and 
Fig. 10 respectively. 

The circuit and the components are on one side of the epoxy fibre-glass board; the other side is unetched 
copper to serve as ground plane. Earth connections are made by hollow rivets and in addition by fixing 
screws and also by copper straps under the emitters and at the input and output. 
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160 7292135 


Th= 25°C | 
70°C 


Cas 
COP 


Fig. 11 Output power; typ. values. 


Conditions for Figs 11 and 12: 


Fig. 12 Power gain and efficiency; 
typ. values. 


VcE = 28 V; Ic(zs) = 2 x 0,15 A; f = 224,25 MHz; class-AB. 
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BLV36 


V.H.F. linear push-pull power transistor 


RUGGEDNESS 

The BLV36 is capable of continuously withstanding a load mismatch (VSWR = 5, through all phases) 
up to 80 W under the following conditions: 

VcE = 28 V; Ic(zs) = 2 x 0,15 A; Th = 25 OC; f = 224,25 MHz; Rth mb-h = 0,25 K/W. 

The instantaneous collector current should not exceed 10 A. 


7292137 


Conditions for Figs 13, 14 and 15: 


The graphs apply to either transistor section 
assuming class-AB push-pull operation 

VceE = 28 V; Ic(zs) = 0,15 A; PL = 70 W; 
Th = 25 PC. 


50 150 f (MHz) 250 


Fig. 13 Input impedance (series components); 
typ. values. 
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Fig. 14 Load impedance (series components); Fig. 15 Power gain: typ. values. 
typ. values. 
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BLV45/12 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial! transistor primarily intended for use in mobile radio transmitters in the 
175 MHz communications band. 


Features 


© multi-base structure and emitter-ballasting resistors for an optimum temperature profile 
® gold metallization ensures excellent reliability 
@ internal matching to achieve an optimum wideband capability and high power gain 


The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Th = 25 OC in a common-emitter class-B circuit 


Gp 
dB 


mode of operation 


narrow band; c.w. 


MECHANICAL DATA 
SOT-119 (see Fig. 1) 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV45/12 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-119. 


ra 
Y 5,5 25,2 
a PEG b as 


7Z77385.6 


min. 0,6 Nm 
max. 0,75 Nm 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 


Torque on screw: 
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V.H.F. power transistor 


RATINGS 


BLV45/12 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
peak value 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current 
d.c. or average 
peak value; f > 1 MHz 


Total power dissipation 
at Tmb = 25 OC; f > 1 MHz 


Storage temperature 


Operating junction temperature 


10 7292987 


| tn=70°CN| \ al 
CPTI CEH 


SHH NEAT 
CUE Un 


1 10 16,5 Ver (Vv) 100 


Fig. 2 D.C. soar. 
Rth mb-h = 0,2 K/W. 


THERMAL RESISTANCE 
Dissipation = 68 W; Tmpb = 25 OC 


From junction to mounting base 
(r.f. operation) 


From mounting base to heatsink 


VCBOM max 36 V 
VCEO max 16,5 V 
VEBO max 4V 
Ic max. 9A 
ICM max. 27 A 
Prot max. 90 W 
T stg —65 to +150 OC 
Tj max. 200 9C 


160 7292988 


Prot 


ws sles ia 
of NON TL 


Eb <oSeReee 
Scan 


Fig. 3 Power/temperature derating 
curves; Rth mb-h = 0,2 K/W. 

| Continuous operation (f > 1 MHz) 
11 Short-time operation during 
mismatch; (f > 1 MHz) 


Rth mb-h = 0,2 K/W 
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BLV45/12 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage 


open emitter; 1c = 50 mA V(BR)CBO > 36 V 
Collector-emitter breakdown voltage 
open base; 1c = 100 mA V(BR)CEO > 16,5 V 
Emitter-base breakdown voltage 
open collector; |—E = 10 mA V(BR)EBO > 4V 
Collector cut-off current 
VBE =0; VceE=16 V ICES < 22 mA 
Second breakdown energy 
L = 25 mH; f = 50 Hz; Rpg = 10 22 ESBR > 12,5 mJ 
D.C. current gain 
a wos > 15 
VcE=10V;IC=6A hFE (a. 55 
Collector capacitance at f = 1 MHz 
lE =ie=0;VcR=12,5 V Ceo typ. 130 pF 
Collector-flange capacitance Cof typ. 3 pF 
Feedback capacitance at f = 1 MHz 
lc =0; VcE=12,5V | | Cre typ. 80 pF 
100 7292989 


0 10 Vop (V) 20 
Fig. 4 D.C. current gain versus collector Fig. 5 Output capacitance versus VcpB; 
—* current; Tj = 25 OC. IE =ig= 0; f= 1MHz; Tj =25 °C 
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V.H.F. power transistor ~BLV45/12. 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-emitter circuit; class-B) 
f = 175 MHz; Th = 25 °C; Rth mb-h = 0,2 K/W 


mode of operation 


narrow band; c.w. 


typ. 6/7 
ds C4 i Tua: i G7 sr 
C1 L1 L2 L3 (P L6 L8 L10 
502 (0 LLLLD a) LLLLLD ©) 502 
C3. C5 C8 
i a G c | C11 C12 
‘/ ‘f (/ C6 ‘7 - ‘/ ‘| 
It 
i L5 R1 z 
a 
, L9 cg 
——— Ye6 7Z93051 
Fig. 6 Class-B test circuit at f = 175 MHz. 
List of components: 
C1 = = C11=C12 = 4 to 40 film dielectric trimmer (cat.no. 2222 809 07008) 
C2 = C10=10pF multilayer ceramic chip capacitor * 
C3. = 2,5 to 20 pF film dielectric trimmer (cat.no. 2222 809 07004) 
C4 = C5=91 pF multilayer ceramic chip capacitor * 
C6 = 820pF multilayer ceramic chip capacitor * 
C7 = C8=2-x 4,7 pF multilayer ceramic chip capacitors* in parallel 
CQ = 100nF polyester capacitor 
L1 = strip, 28 mmx 4mm 
L2 = 4 turns Cu wire (1,0 mm); int.dia. 4,0 mm; length 7,5 mm; leads 2 x 3,5 mm 
L3 = strip, 22 mmx6mm 
L4 = 1 turn Cu wire (0,8 mm); int.dia. 3,0 mm; leads 2 x 9 mm 
L5 = L9= Ferroxcube wideband h.f. choke, grade 3B (cat.no. 4312 020 36640) 
L6 = strip, 12 mmx6mm 
L7 = 2 turns enamelled Cu wire (1,6 mm); int.dia. 5,0 mm; length 7,0 mm; leads 2 x 5mm 
L8 = 2turns enamelled Cu wire (1,6 mm); int.dia. 5,0 mm; length 7,0 mm; leads 2 x 3 mm 


L10 = strip, 18mmx4mm 


L1, L3, L6 and L10 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass 
dielectric, thickness 1/16 inch. 


R1 = 4,7 92+ 10%, carbon resistor 


* American Technical Ceramics capacitor type 100B or capacitor of same quality. 
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Cu strap 


7293049 
ground plane 


removed 


70mm 


7293050 


Fig. 7 Printed circuit board and component lay-out for 175 MHz class-B test circuit. 


The circuit and components are on one side of the epoxy fibre-glass board. The other side, except for 
the area indicated by the dotted line, is unetched copper serving as a ground plane. 

If the p.c.b. is in direct contact with the heatsink, the heatsink area within the dotted line has to be 
raised al least 0,5 mm to minimize the dielectric losses. 

Earth connections are made by hollow rivets and additionally by fixing screws and copper straps under 


the emitters to provide a direct contact between the copper of the component side and the ground 
plane. 
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V.H.F. power transistor BLV45/12 


7292991 


Fig. 8 Load power versus source power. Fig. 9 Power gain and efficiency versus 
load power. 


Condition for Figs 8 and 9: 
Typical values; VcE = 12,5 V; f = 175 MHz; Th = 25 °C; Rth mb-h = 0,2 K/W. 


Ruggedness in class-B operation 


The BLV45/12 is capable of withstanding a load mismatch (VSWR = 20 through all phases) at rated 
load power up to a supply voltage of 15,5 V; Ty = 25 OC; Reh mb-h = 0,2 K/W. 


Power slump 


If Th is increased from 25 °C to 70 OC the output power slump for constant Ps amounts to typ. 7 % 
(VcE = 12,5; f = 175 MHz; Rth mb-h = 0,2 K/W). 
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BLV45/12 
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Fig. 10 Input impedance Fig. 11 Load impedance 
(series components). (series components). 


Conditions for Figs 10, 11 and 12: 
Typical values; VCE = 12,5 V; PL = 45 W; f = 50 to 200 MHz; Rth mb-h = 0,2 K/W. 


20 7292995 


ERRREED ER 
BAPARP A5aE 
BREED AGREE 
TTA LT 
ERRRARREa 
LITA ET TEE 


50 100 150 f (MHz) 200 


Fig. 12 Power gain versus frequency. 
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BLV57 


U.H.F. LINEAR PUSH-PULL POWER TRANSISTOR 


Two n-p-n silicon planar epitaxial transistor sections in one envelope to be used as push-pull amplifier, 
primarily intended for use in linear u.h.f. television transmitters and transposers. 


Features: 

@ internally matched input for wideband operation and high power gain; 

@ internal midpoint (r.f. ground) reduces negative feedback and improves power gain; 

@ increased input and output impedances (compared with single-ended transistors) simplify wideband 
matching; 

@ length of the external emitter leads is not critical: 

@ diffused emitter ballasting resistors for an optimum temperature profile; 

@ gold metallization ensures excellent reliability. 


The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


mode of 
operation 


fvision 
MHz 


class-A 
class-AB 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 


dB corresponds to peak sync level. 
** Power gain compression is 1 dB. 


MECHANICAL DATA 
SOT-161 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV57 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-161. | 


25,2 
max 


7Z283998.1 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. linear push-pull power transistor BLV57 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 


(peak value); Vag = 0 VCESM max. 50 V 
open base VCEO max. 27 V 
Emitter-base voltage (open collector) VEBO max. 3,5 V 
Collector current per transistor section 
d.c. Or average Ic; IC(AV) max. 2A 
(peak value); f > 1 MHz IcmM max. 4A 
Total power dissipation at Twp = 25 OC* Prot max. 77 W* 
R.F. power dissipation (f > 1 MHz); Tmb = 25 9C* Pre max. 93 W* 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 
10 7288126 7288127 
ae ee Prot LETT IT TTT TTT Ty 
(W) eee eRe nee 
ee Ia eee calculi) 
pede. eel ese Pe lea 
100 py ty Py 
Lesfedle 1 slic] ea 
~ aces ze 
PINAL TT i 
aaa. S ae 
75 » <ERh |_| 
| | SAS | 
Ses ea |_| 
Pt tT TT || 
Pit td S 
59-11 an 
Pty CNS 
EReEe ne 
asd Selle | | | 
eeaeek ae 
7 an 
Ez2ee | | | 
ae | | 
ae | | 
| {| | 
go ELT ga 
(1) Second breakdown limit (independent of Fig. 3 Power derating curves vs. temperature. * 
temperature). | Continuous d.c. (including r.f. class-A) operation 
Fig. 2 D.C. SOAR.* I! Continuous r.f. operation 


THERMAL RESISTANCE (dissipation = 42 W; Tmp = 80,5 9C, i.e. Ty = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(de) = 2,43 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,91 K/W 
From mounting base to heatsink Rth mb-h = 0,25 K/W 


* Dissipation of either transistor section should not exceed half rated dissipation. 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 


heatsink and junction temperature as parameters. (Rih mb-h 


0,25 K/W.) 


Example 


= 70 °C. 


= 0,85 A; Th 


=Ic2 


25 V;Ic1 


Nominal class-A push-pull operation (without r.f. signal): Ver 


max. 2,68 K/W 
max. 184 OC 


Rth j-h 
qj 


Typical device: R¢p j-h typ. 


Fig. 4 shows: 


2,28 K/W 
167 OC 


typ. 


J 


T; 
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U.H.F. linear push-pull power transistor 


CHARACTERISTICS apply to either transistor section unless otherwise specified 


qj = 250°C 


Collector-emitter breakdown voltage 


BLV57 


Vee =0;lc=10mA V(BR)CES > 50 V 

open base; Ic = 25 mA ViBR)CEO > 27 V 
Emitter-base breakdown voltage 

open collector; l- =5 mA V(BR)EBO > 3,5 V 
Collector cut-off current 

Vee =90; VcE =27V ICES 10 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo a 2 mJ 

Ree = 1022 EspR = mJ 
gree ce -« «ot 

c= 9,89 A; VCE = FE typ. 40 
D.C. current gain ratio of transistor sections 

lc = 0,85 A; Veg = 25 V 0,67 to 1,5 
Collector-emitter saturation voltage* 

lc =1,7 A; |lp=0,17A VCEsat typ. 0,75 V 
Transition frequency at f = 100 MHz** 

—lp =0,85 A; Vcep=25V tT typ. 2,5 GHz 

—lpe = 1,7A;Vep=25V fr typ. 2,5 GHz 
ery eee sae 1 MHz p in 24 pF 

E~'e~ YY, VCB= Cc < 30 pF 
Feedback capacitance at f = 1 MHz 

Ic = 50 mA; Veg = 25 V Cre typ. 15 pF 
Collector-flange capacitance Cot typ. 2 pF 


* 


Measured under pulse conditions: ty < 300 ps; 6 <0,02. 
** Measured under pulse conditions: ty < 50 ws; 6 < 0,01. 
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The graphs apply to either transistor section. 
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U.H.F. linear push-pull power transistor BLV57 


APPLICATION INFORMATION 
R.F. performance in u.h.f. class-A operation (linear push-pull! power amplifier) 


fvision (MHz) | Vee (V) 


860 25 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


+VeB1 +Vcc1 
) ©) 
C5 C14 
YH C8 C11 —{]E-4 
~ 
C15 


L1 C2 
eZ 
C4 
C1 
502 
AY’ 
L2 L4 L7 


>L8 ~ L12 7286053 
C17 
C10 C12 ¢—{f+-4 
YH —- 
c7 I | C18 
+VBB2 *Voc2 


Fig. 9 Class-A test circuit at fyisign = 860 MHz. 


List of components: 


C1 = C6 = C16 = 4,7 pF (500 V) multilayer ceramic chip capacitor (ATC4) 

C2 = C3 = C20 = C21 = 33 pF multilayer ceramic chip capacitor (cat. no. 2222 851 13339) 
C4 = C9 = C13 = C19 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 

C5 = C7 = C15 = C17 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 852 59104) 
C8 = C10 = C11 = C12 = 220 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13221) 
C14 = C18 = 6,8 wF/40 V solid aluminium electrolytic capacitor 

C22 = C23 = 1 pF (500 V) multilayer ceramic chip capacitor (ATC4) 


C9 and C13 are placed 8,0 and 14,0 mm from transistor edge, respectively. 


4 ATC means American Technical Ceramics. 
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L1 = L2=L13 = L14 = 50 Q semi-rigid cable; outer diameter 2,2 mm; length 29,0 mm. These cables 
are soldered on 75 2 striplines (1,1 mm x 28,0 mm). The centre conductors of the cables L1 and L13 
are not connected. 

L3 = L4 = 52 Q stripline (2,0 mm x 16,5 mm) 

L5 = L8 = 470 nH microchoke 

L6 = L7 = 39 Q stripline (3,1 mm x 8,0 mm) 

LO = L12 = 1 turn Cu wire (1,0 mm); int. dia. 5,5 mm; leads 2 x 3,5 mm 

L10 = L11 = 39 & stripline (3,1 mm x 34,0 mm) 


L3, L4, L6, L7, L10 and L11 are striplines on a double Cu-clad printed-circuit board with PTFE fibre- 
glass dielectric (€, = 2,74); thickness 1/32”. 


R1 = 10 {2 carbon resistor 


*VeBt oN GG 


input output 


7286054 
+VeR9 +Vccg 


> reve en eee ER -Y7 | rn _.. 730-— 


60 


7286056 


Fig. 10 Component layout and printed-circuit board for 860 MHz class-A test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by means of bolts. 
Additionally copper straps are used under the emitters and at the input and output.to provide direct 
contact between the copper on the component side and the ground-plane. 
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U.H.F. linear push-pull power transistor 
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Fig. 11 Intermodulation distortion (djr,)* and Fig. 12 Cross-modulation distortion (depp) ** 
power gain as a function of output power. as a function of output power. 
Conditions for Figs 11 and 12: 
Typical values; Veg = 25 V; Ic = 2 x 0,85 A; — — — Ty = 25 CC; —— Th = 70 °C; fyisign = 860 MHz. 


Ruggedness in push-pull class-A operation 


The BLV57 is capable of withstanding full load mismatch (VSWR = 50 through all phases) under the 
following conditions: 

Voce = 25 V; Ic = 2 x 0,85 A; Th = 70 OC; Po sync™ < 12,5 W; f = 860 MHz; Rth mb-h = 9,25 K/W. 
At any other composition of the output signal: P; (r.m.s. value) <5 W. 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 

Intermodulation distortion of input signal < —70 dB. 

Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 

Cross-modulation distortion (dem) is the voltage variation (%) of sound carrier when vision carrier 
is switched from O dB to —20 cB. 


%% 
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Fig. 21 Load impedance (series components). 


Fig. 20 Input impedance (series components). 
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25 V: Ic(Zs) = 0,1 A; 
= 70 °C. 


The graphs apply to either transistor section 


assuming class-AB push-pull operation. 
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U.H.F. linear push-pull power transistor BLV57 


APPLICATION INFORMATION 


R.F. performance in u.h.f. class-AB operation (c.w.) 


fyision (MHz) Veg (V) Ic(zs) (A) Th (°C) Pi (W) | I¢1 = !e9 (A) 
12,5 


Gp* (dB) 


typ. 7,5 


25 2x 0,1 25 


38 typ. 1,25 typ. 6,5 
12,5 typ. 7,0 
860 25 2x0,1 70 30 typ. 1,10 typ. 6,0 


* Typical values are based on 1 dB gain compression. Using a 3rd order amplitude transfer characteristic, 
1 dB compression corresponds with 30% sync input/25% sync output compression in television 
service (negative modulation, C.C.I.R. system). 


50 2 


‘7 


7286052 


Fig. 16 Class-AB test circuit at fyjsignn = 860 MHz. 


List of components: 


C1 = C6 = C15 = 4,7 pF (500 V) multilayer ceramic chip capacitor (ATC 4) 

C2 = C3 = C18 = C19 = 33 pF multilayer ceramic chip capacitor (cat. no. 2222 851 13339) 
C4 = C9 = C13 = C17 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 

C5 = C7 = C14 = C16 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 852 59104) 
C8 = C10 = C11 = C12 = 220 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13221) 
C20 = C21 = 1 pF (500 V) multilayer ceramic chip capacitor (ATC4) 


C9 and C13 are placed 8,0 and 14,0 mm from transistor edge, respectively. 


- & ATC means American Technical Ceramics. 
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L1=L2=L13 = L14=50 Q semi-rigid cable; outer diameter 2,2 mm; length 29,0 mm. These cables 
are soldered on 75 Q striplines (1,1 mm x 28,0 mm). The centre conductors of the cables L1 and L13 
are not connected. 

L3 = L4 = 52 Q stripline (2,0 mm x 16,5 mm) 

L5 = L8 = 470 nH microchoke 

L6 = L7 = 39 Q stripline (3,1 mm x 8,0 mm) 

LO = L12 = 1 turn Cu wire (1,0 mm); int. dia. 5,5 mm; leads 2 x 3,5 mm 

L10 = L11 = 39 Q stripline (3,1 mm x 34,0 mm) 


L3, L4, L6, L7, L10 and L11 are striplines on a double Cu-clad printed-circuit board with PTFE fibre- 
glass dielectric (e, = 2,74); thickness 1/32”. 


R1 = 10 {2 carbon resistor 


Il 


+VeB1 +Vcc1 


Cid. Gap C1 oe 
Pa 


3 


input output 


7286055 
+VeB2 +Vcc2 


<_—________.___—. § 4 


7286056 


Fig. 17 Component layout and printed-circuit board for 860 MHz class-AB test circuit. 


The circuit and the componenets are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by means of bolts. 
Additionally copper straps are used under the emitters and at the input and output to provide direct 
contact between the copper on the component side and the ground-plane. 
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Fig. 19 Typical values; Vcg 


=25V; 


Fig. 18 Typical values; Vcg 


25 °C; 


70 °C; fyision = 860 MHz. 


Ic(Zs) =2x0,1A;———Th 
Th 


Ic(Zs) 


Ruggedness in class-AB operation 


The BLV57 is capable of withstanding a load mismatch (VSWR < 2 through all phases) up to 30 W 


(r.m.s. value) or (VSWR < 50 through all phases) up to 19 W under the following conditions: 


0,25 K/W. 


860 MHz; Rth mb-h 


25 V; Th = 70 °C; f = 


VCE 
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Fig. 13 Input impedance (series components). 


Fig. 14 Load impedance (series components). 
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BLV59 


U.H.F. LINEAR POWER TRANSISTOR 


_ N-P-N silicon planar epitaxial transistor in SOT-171 envelope primarily intended for use as linear 
amplifier in u.h.f. television transmitters. 


Features: 

@ internal input matching to achieve an optimum wideband capability and high power gain 

@ emitter-ballasting resistors for lower junction temperatures. 

@ titanium-platinum-gold ensures long life and excellent reliability. 

The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Th = 25 PC in common emitter class-AB circuit. 


mode of operation VCE PL Gp 

WwW 
class AB; c.w. 30 min. 50 
MECHANICAL DATA Dimensions in mm 


SOT-171 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV59 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-171. 


3,25 25,2 
7 ? 2,85_ max 
4 
7,0 
max 


a ee 7285950.1 


min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 


Torque on screw: 


Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor BLV59 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 50 V 
Collector-emitter voltage (open base) VCEO max. 27 V 
Emitter-base voltage (open collector) VEBO max. 3,5 V 
Collector current 
d.c. or average Ic max. 3 A 
(peak value); f > 1 MHz ICM max. 9A 
Total power dissipation 
at Tmb = 25 OC; f > 1 MHz Ptot max. 70 W 
Storage temperature Tstg —65 to +150 OC 
Operating junction temperature Tj max. 200 °C 
10 7294414 7Z94415.1 


oe | Tamb" 26° 
ISBT 
eA 
Set ieee 

Ci ee Bf a 

Fe ea a TA 

PTE EET 


Vce (V) 


Fig. 2 D.C. SOAR; Rth mb-h = 0,4 K/W. Fig. 3 Power/temperature derating curves 
versus heatsink temperature. 
| Continuous operation (f > 1 MHz) 
I! Short-time operation during mismatch 


(f > 1 MHz) 
MAXIMUM THERMAL RESISTANCE 
Dissipation = 50 W; Tamb = 25 OC 
From junction to mounting base Rth j-mb max. 2,3 K/W 
From mounting base to heatsink Rth mb-h max. 0,4 K/W 
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BLV59 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector-base breakdown voltage 
open emitter; Ic = 50 mA 
Collector-emitter breakdown voltage 
open base; Ic = 100 mA 
Emitter-base breakdown voltage 
open collector; l—E = 10 mA 
Collector leakage current 
VBE =0; VceE=27V 
Second breakdown energy 
L = 25 mH; f = 50 Hz; Reg = 102 
D.C. current gain 
VcE=20V; IC =2A 
Collector capacitance at f = 1 MHz 
lE =ie=0; VcB = 25 V 
Feedback capacitance at f = 1 MHz 
Ic =0;VcE=25V 
Collector-flange capacitance 


100 7294381 

AOS 
i a ae 

1 de cl 

Ba + — 

ee 

ee es 
[ae ae eS (ae a 
Pelee ete cle 
i 


ee EN 


0 4 


Ic (A) 


Fig. 4 D.C. current gain versus collector 
current; Tj = 25 OC. 


March 1986 


8 


V(BR)CBO min. 50 V 
V(BR)CEO min. 27 V 


V(BR)EBO min. 3,5 V 


ICES max. 10 mA 
EsSBR min, 4 mJ 
hFE min. 15 

Cc typ. 44 pF 
Cre typ. 30 pF 
Cof typ. 2 pF 
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Fig. 5 Output capacitance versus Vcp; 


U.H.F. linear power transistor BLV59 


APPLICATION INFORMATION 
R.F. performance up to Ty = 25 °C in common emitter class-AB circuit (c.w.); Rth mb-h = 0,4 K/W 


f (MHz) VcE (V) Ic(zs)(mA) Gp (dB) Py (W) AGp (dB)4 
860 max.1,0 
typ. 0,2 


A Assuming a 3rd-order amplitude transfer characteristic, 1 dB gain compression corresponds with 
30% sync input/25% sync output compression in television service (negative modulation, C.C.I.R. 
system). 
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Temperature compensated +V 
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bias (Rj <0,1 Q) “BB — bs 


R1 =C20 
ae in 7297257 


Fig. 6 Class-AB test circuit at f = 860 MHz. 


List of components: 


C1 =C18 = 33 pF multilayer ceramic chip capacitor* 

C2 =C14=C16= 3,6 pF multilayer ceramic chip capacitor* 

C3 =C4=C15=C17= 1,4 — 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C5 =C6=1,8 pF multilayer ceramic chip capacitor* 

C7 =C8=6,2 pF multilayer ceramic chip capacitor* 

C9 =C21 = 330 pF multilayer ceramic chip capacitor* 

C10 =C11 =5,6 pF multilayer ceramic chip capacitor** 

C12 = 5,6 pF multilayer ceramic chip capacitor* 

C13 = 6,2 pF multilayer ceramic chip capacitor* 

C19 = 10 pF multilayer ceramic chip capacitor* 

C20 = 6.8 uF (63 V) electrolytic capacitor 

L1 =L11=502Q stripline (26 mm x 2,4 mm) 

L2 =L3=50 2 stripline (9,5 mm x 2,4 mm) 

L4 =42,6 2 stripline (6,0 mm x 3,0 mm) 

L5 =60nH; 4 turns closely wound enamelled Cu-wire (0,4 mm) int. dia. 3 mm; leads 2 x 5 mm. 
L6 = 42,6 Q stripline (4,0 mm x 3,0 mm) 

L7 =45 nH;4 closely wound enamelled Cu-wire (1 mm); int. dia. 4 mm; leads 2 x 5 mm 
L8 = Ferroxcube h.f. choke, grade 3B (cat.no. 4312 020 36642) 

L9 =502Q stripline (9,0 mm x 2,4 mm) 

L10 = 50 22 stripline (13,5 mm x 2,4 mm) 

R1 =1082 + 5%, 1 W metal film resistor 
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BLV59 


The striplines are on a double Cu-clad printed circuit board with a P.T.F.E. fibre-glass dielectric 
(er = 2,2); thickness 1/32 inch. 


American Technical Ceramics type 100B or capacitor of the same quality. 


** American Technical Ceramics type 100A or capacitor of the same quality. 
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U.H.F. linear power transistor BLV59 


7297258 .1 


Fig. 7 Printed circuit board and component layout for 860 MHz class-AB test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board; the other side is 
unetched copper serving as a ground plane. Earth connections are made by fixing screws, hollow 
rivets and copper straps around the board and under the bases to provide a direct contact between the 
copper on the component side and the ground plane. 
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Fig. 8 Load power versus source power. Fig. 9 Power gain (I) and efficiency 
versus load power (II). 


Conditions for Figs 8 and 9: 


Typical values; VCE = 25 V; f = 860 MHz; Ic(zs) = 60 mA; Th = 25 OC 
Rth mb-h = 0,4 K/W; class-AB operation. 


RUGGEDNESS 


The BLV59 is capable of withstanding load mismatch (VSWR = 10 through all phases) at rated load 
power under the following conditions; Vcg = 25 V; f = 860 MHz; Th = 25 °C; Rth mb-h = 0,4 K/W; 
IC(ZS) = 60 mA (class-AB operation). 
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U.H.F. linear power transistor | BLV59 


400 500 600 700 800 900 
f (MHz) 


Fig. 10 Input impedance (series components). Fig. 11 Load impedance (series components). 
Conditions for Figs 10, 11 and 12 


Typical values; VcgE = 25 V; PL = 30 W; f = 470 to 860 MHz; Th = 25 9C; 
Rth mb-h = 0,4 K/W; Ic(zs) = 60 mA; class-AB operation. 


7294420 


Fig. 12 Power gain versus frequency. 
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BLV75/12 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 
175 MHz communications band. 


Features 


®@ multi-base structure and emitter-ballasting resistors for an optimum temperature profile 
@ gold metallization ensures excellent reliability 
@ internal matching to achieve an optimum wideband capability and high power gain 


The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 
R.F. performance up to Ty, = 25 °C in a common-emitter class-B circuit 


mode of operation 


narrow band; c.w. 


MECHANICAL DATA 
Fig. 1 SOT-119 (see Fig. 1) 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-119. | 


<~0,14 


i 
648 | \\ ! 
96 1-55 pt | : pe 


max 


7277385.6 


min. 0,6 Nm (6 kg.cm) 
~ max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 


Torque on screw: 
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V.H.F. power transistor BLV75/12 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16,5 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 

d.c. or average Ic max. 15 A 

peak value; f >1 MHz Icom max. 45 A 
Total power dissipation 

at Tmb = 25 CC; f > 1 MHz Prot max. 150 W 
Storage temperature T stg —65 to+ 150 °C 
Operating junction temperature or max. 200 °C 

100 7Z94239 200 7294240 
T ttt 
aaes: 
com 
BREG 

Ic LTT 

i 
; il 
10 Coon 
YT 

Pe 

mW 

Skal 

HH 

Slim mail 


1 10165 vy ~y) 100 
Fig. 2 D.C. soar. Fig. 3 Power/temperature derating 
Rth mb-h = 0,2 K/W. curves; Rth mb-h = 0,2 K/W. 
| Continuous operation (f > 1 MHz) 
Il Short-time operation during 
mismatch; (f > 1 MHz). 
THERMAL RESISTANCE 
Dissipation = 96 W; Tmpb = 25 PC 
From junction to mounting base 
(r.f. operation) Rthj-mb = 1,05 K/W 
From mounting base to heatsink Rth mb-h = 0,2 K/W 
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CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector-base breakdown voltage 


open emitter; 1c = 100 mA V(BR)CBO min. 36 V 
Collector-emitter breakdown voltage 
open base; !c = 200mA | V(BR)CEO min. 16,5 V 
Emitter-base breakdown voltage 
open collector; l—- = 20 mA V(BR)EBO min. 4V 
Collector cut-off current 
Vee = 0; Vcge = 16 V ICES max. 44 mA 
Second breakdown energy 
L = 25 mH; f = 50 Hz; Reg = 102 Espr min. 20 mJ 
D.C. current gain : 
min. 15 
Vc—E=10V;Ic=10A hFe fo: 55 
Collector capacitance at f = 1 MHz 
le = ig =0; Veg = 12,5 V Co typ. 240 pF 
Feedback capacitance at f = 1 MHz 
Ic = 0; Vege = 12,5 V Cre typ. 150 pF 
Collector-flange capacitance Cor typ. 3 pF 
ue “TTT TTT TT 
— 
St 7 eee eae 
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0 10 Veg (V) 20 
Fig. 4 D.C. current gain versus Fig. 5 Output capacitance versus Vcp; 
collector current; T} = 25 °C. le = ig = 0; f= 1 MHz; Tj = 25 °C. 
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V.H.F. power transistor BLV75/12 


APPLICATION 


R.F. performance in c.w. operation (common-emitter circuit; class-B) 
f = 175 MHz; Ty, = 25 °C; Rep mb-h = 0,2 K/W 
mode of operation 


Py Gp 


VCE 
V 


> 55 
typ. 63 


narrow band; c.w. 


i il al T T T j 
Cc a i 
C2 C4 C6 TUT. c8 C10 13. 15 17. Cl 


8 


C20 1 L2 L3 } 14 fe L7 L8 L11 
502 (o}—+ CSLLLS ce) V//) +3 502, 


C3 C5 C7 cg C11 C16 5 
Va i? ‘7 J i L5 ‘f il L9 ‘/ 44 (fo 


R2| 
Rt] || Le i | L10 
c14 
Yj 7 as 7 +Voc 7297133 


Fig. 6 Class-B test circuit at f = 175 MHz. 


List of components: 


Ci =5to60pF film dielectric trimmer (cat. no. 2222 809 07011) 
C2 =10pF multilayer ceramic chip capacitor* 

C3 =C16=4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C4 =C5=75 pF multilayer ceramic chip capacitor 

C6 =C7= 100 pF multilayer ceramic chip capacitor* 

C8. =C9 =2x 75 pF multilayer ceramic chip capacitors* in parallel 
C10 = C13 = 39 pF multilayer ceramic chip capacitor* 

C11 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C12 = 2 x 820 pF multilayer ceramic chip capacitors in parallel* 

C14 = 100 nF polyester capacitor 

C15 =C17 = 12 pF multilayer ceramic chip capacitor* 

C18 = C19 = 470 pF multilayer ceramic chip capacitor* 

C20 = 820 pF multilayer ceramic chip capacitor* 


* American Technical Ceramics capacitor type 100B or capacitor of the same quality. 
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BLV75/12 


L1 = 1 turn silver-plated Cu-wire (2,0 mm); int. dia. 10 mm; leads 2 x 4mm 
L2 = 1 turn silver-plated Cu-wire (2,0 mm); int. dia. 1 mm; leads 2 x 6 mm 
L3 =strip (14mm x 6 mm) 
L4 =strip (8 mm x 6 mm) 
L5 =100nH, 7 turns closely wound enamelled Cu-wire (0,5 mm); int. dia. 3 mm; leads 2 x 7 mm 
L6 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L7 =strip (12 mm x6 mm) 
L8 = silver-plated copper U-shaped inductance (7 + 15+ 7) mm x 4mm x 0,5 mm 
LQ = silver-plated copper U-shaped inductance (8 + 8,5 +6) mmx 4mm x 0,5 mm 
L10 = modified Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36640) with 
3 parallel connected Cu wires (0,8 mm) 
L11 = 2 turns silver-plated Cu-wire (2,0 mm); int. dia. 9 mm; length 7,5 mm; leads 2 x 3,5 mm 


L3, L4 and L? are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass 
— dielectric, (e- = 4,5) thickness 1/16 inch). 


R1 =10Q + 10%, carbon resistor 
R2 =4,7 §1 + 10%, carbon resistor 
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V.H.F. power transistor BLV75/12 


7297134 


ground plane Cu strap 
removed 


SS ee TO 2mm 


7297135 


Fig. 7 Printed circuit board and component lay-out for 175 MHz class-B test circuit. 


The circuit and components are on one side of the epoxy fibre-glass board. The other side, except for 
the area indicated by the dotted line, is unetched copper serving as a ground plane. 

If the p.c.b. is in direct contact with the heatsink, the heatsink area within the dotted line has to be 
raised at least 0,5 mm to minimize the dielectric losses. 

Earth connections are made by hollow rivets and additionally by fixing screws and copper straps 
under the emitters to provide a direct contact between the copper of the component side and the 
ground plane. 
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BLV75/12 


7294243 


7294244 
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Fig. 8 Load power versus source power. Fig. 9 Power gain and efficiency versus 
load power. 
Condition for Figs 8 and 9: 
Typical values; Vcg = 12,5 V; f = 175 MHz; Ty = 25 °C; Rep mb-h = 0,2 K/W. 


Ruggedness in class-B operation 

The BLV75/12 is capable of withstanding a load mismatch (VSWR = 20 through all! phases) at rated 
load power up to a supply voltage of 12,5 V; Th = 25 °C; Reh mb-h = 0,2 K/W. 

Power slump 


lf Tp, is increased from 25 °C to 70 °C the output power slump for constant Ps amounts to typ. 7% 
(Voce = 12,5; f = 175 MHz; Rep mb-h = 0,2 K/W). 
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VWJA LF. power transistor 
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Fig, 10 Input impedance 


(serias commmonents). 
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BLV75/12 


ETAT 


7294246 


200 


100 150 f (MHz) 


Fig. 11 Load impedance 
{series components). 


ilyalues; Veo = FAS W>Py = 75 W; f= 50 to 200 MHz; class-B operation; Rep mb-h = 0,2 K/W. 


1294247 


200 
f (MHz) 


ig. 12 Power gain versus frequency. 
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BLV80/28 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in base stations in the v.h.f. mobile 
radio band. 


Features: 


® multi-base structure and diffused emitter ballasting resistors for an optimum temperature profile; 
@ gold metallization ensures excellent reliability. 


The transistor has a 1/2 in. 4-lead flange envelope with a ceramic cap. All leads are isolated from the 
flange. 


QUICK REFERENCE DATA 


R.F. performance at Tp = 25 °C in a common-emitter class-B circuit 


mode of operation 


ete 


narrow band; c.w. 


MECHANICAL DATA 
SOT-121 (see Fig. 1) 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV80/28 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-121. 


25,2 
max i 
a 12,2 max 7 
t ’ 
2,54 450 4 
A 405 7,5 
A max 
Y 7275334.4 


Torque on screw: min. 0,60 Nm (6,0 kg cm) 
max.0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 


408 August 1986 


V.H.F. power transistor 


RATINGS 


BLV80/28 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (peak-value); 
Vee =0 
open base 

Emitter-base voltage (open collector) 


Collector current 
d.c. or average 


(peak value); f > 1 MHz 
Total power dissipation at Typ = 25 OC 


R.F. power dissipation 
f > 1 MHz; Tmp = 25 OC 


f > 1 MHz; Tp = 70 °C 
Storage temperature 


Operating junction temperature 


7288742 


q 10 20 30 40 
Veg (V) 
(1) Second breakdown limit. 


Fig. 2 D.C. SOAR. 


VCESM max. 65 V 
VCEO max. 33 V 
VEBO max. 4V 
Ic; IC(AV) max. 8,5 A 
ICM max. 17,5 A 
Prot max. 116 W 
Pref max. 144 W 
Per max. 80 W 
T stg —65 to +150 °C 
Tj max. 200 °C 


7288743 


0 50 100 


THEE) 


Fig. 3 Power derating curve vs. temperature. 


|! Continuous d.c. operation 

I! Continuous r.f. operation; (f > 1 MHz) 

II! Short-time operation during mismatch; 
(f > 1 MHz) 


THERMAL RESISTANCE (dissipation = 90 W; Tmp = 60 °C, i.e. Ty = 33 °C) 


From junction to mounting base 
(d.c. dissipation) 


From junction to mounting base 
(r.f. dissipation) 


From mounting base to heatsink 


Rth j-mb(dc) = 1,50 K/W 
Rth mb-h = 0,3 K/W 
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BLV80/28 


CHARACTERISTICS 


Tj = 25 0C 
Collector-emitter breakdown voltage 

VBE = 9; Ic = 25 mA V(BR)CES 

_ open base; |c = 100 mA V(BR)CEO 

Emitter-base breakdown voltage 

open collector; |— = 10 mA V(BR)EBO 
Collector cut-off current 

VpE=0; VcE=33 V ICES 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base . Espo 

Ree = 102 ESBR 
D.C. current gain” 

Ic =3,5A; VceE = 25 V hFe 
Collector-emitter saturation voltage* 
Transition frequency at f = 100 MHz* 

—lp =3,5A; Veg =25V fT 

—l—E= 10A;Vcp=25V fy 
Collector capacitance at f = 1 MHz 

le = le=0; Vep=25V . Co 
Feedback capacitance at f = 1 MHz 

lc = 50 mA; VcE = 25 V Cre 
Collector-flange capacitance Cof 


* Measured under pulse conditions: tp > 300 us; 6 < 0,02. 
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> 65 V 
> 33 V 
> 4V 
< 10 mA 
= 10 mJ 
> 10 mJ 
typ. 45 

15 to 100 
typ. 1,6 V 
typ. 575 MHz 
typ. 600 MHz 
typ. 155 pF 
typ. 88 pF 
typ. 4,5 pF 


V.H.F. power transistor BLV80/28 


7288744 


Fig. 5 Vep = 25 V; f = 100 MHz; 
Tj = 25°C. 
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Fig.6 Ie = 1, = 0; f = 1 MHz; 
Tj = 25 °C. 


| November 1982 411 


BLV80/28 


412 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-emitter class-B circuit) 
f = 175 MHz; Ty = 25 OC 


mode of operation 


-<.179 17,9 41 


narrow band; c.w. typ. 16,0 on oe 3,8 ne 75 


7286805 


Fig. 7 Class-B test circuit at f = 175 MHz. 


List of components: 


C1 = C12 = C14 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C2 = 30 pF (500 V) multilayer ceramic chip capacitor* 

C3 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

C4 = C5 = 56 pF (500 V) multilayer ceramic chip capacitor* 

C6 = 100 nF (50 V) multilayer ceramic chip capacitor 

C7 = C8 = 220 pF (50 V) multilayer ceramic chip capacitor 

C9 = C10 = 10 pF (500 V) multilayer ceramic chip capacitor* 

C11 = 24 pF (500 V) multilayer ceramic chip capacitor* 

C13 = 13 pF (500 V) multilayer ceramic chip capacitor* 


1 = Cu wire (1,8 mm); length 15 mm 

[2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 7 mm 
L3 = strip (15 mm x 8 mm); taps for C4 and C5 at 7 mm from transistor edge 

L4 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

5 = 1 turn Cu wire (1,8 mm); int. dia. 9 mm; leads 2 x 10 mm 

6 = 1/2 turn Cu wire (1,8 mm); int. dia. 13 mm: leads 2 x 5 mm 


L.3 is a strip on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, thickness — 


1/16 in. 
R1 = R2 = 10 Q (+ 10%) carbon resistor (0,25 W) 


* American Technical Ceramics capacitors or capacitors of same quality. 


November 1982 


LARA ANIA NAL SEI 


V.H.F. power transistor BLV80/28 


eee 185mm 


7286806 


7286807 


Fig. 8 Component layout and printed-circuit board for 175 MHz. 


The circuit and the components are on one side of the epoxy fibre-glass board, the other side is unetch- 
ed copper to serve as ground-plane. Earth connections are made by hollow rivets and additionally by 
fixing screws and copper straps at the input and output to provide direct contact between the copper 
on the component side and the ground-plane. 


To minimize the dielectric losses, the ground-plane under the interconnections of L6, C9, C10, C11 and 
C12 has been removed. 
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Conditions for Figs 9 and 10: 

Test circuit tuned for each power level; 
typical values; Vcg = 28 V; f = 175 MHz; 
Th = 25 °C; class-B operation. 


50 


"50 ‘S Hy 


Fig. 11 R.F. SOAR at Vcg = 28 V. 

f > 1 MHz (continuous); 

-----—- short time operation during mis- 
match (f > 1 MHz). 
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V.H.F. power transistor BLV80/28 


7288750 


0 100 f (MHz) 


Fig. 12 Input impedance (series Fig. 13 Load impedance (series 
components). components). 


7288752 


Conditions for Figs 12, 13 and 14: 


- Typical values; VcE = 28 V;P; = 80W; 
Th = 25 °C; class-B operation. 


_ OPERATING NOTE for Figs 12, 13 and 14: 
Below 50 MHz a base-emitter resistor of 
4,7 {2 is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 


0 100 200 


Fig. 14 Power gain as a function of 


frequency. 
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BLV90 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 900 MHz band. 


Features: 
@ diffused emitter-ballasting resistors for an optimum temperature profile 
@ gold metallization ensures excellent reliability. 


The transistor has a 4-lead stud envelope with a ceramic cap (SOT-172). All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance at Tj, = 25 °C in a common-emitter class-B circuit 


mode of operation 


narrow band; c.w. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-172A1. 


' 
27 5,25 5,35 
24 max max 

ft 


«11,8 _,) 5,2 |. 7285903.1 
1 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg.cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm Deburring must leave surface flat; donot chamfer or 
(8,5 kg.cm) countersink either end of hole. 


When locking is required an adhesive is 
preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV90 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current 
d.c. or average 
(peak value); f > 1 MHz 


D.C. power dissipation 
at Tmb = 115 OC 


R:F. power dissipation 
f > 1 MHz; Tmpb = 105 °C 


Storage temperature 
Operating junction temperature 


7292307 
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Fig. 2 D.C. SOAR. 


THERMAL RESISTANCE 
Dissipation = 2,25 W; Tmp = 25 OC. 
From junction to mounting base 


(d.c. dissipation) 
(r.f. dissipation) 


From mounting base to heatsink 
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VcBo max. 36 V 
VCEO max. 16 V 
VEBO | max. ~—6h8OUV 
Ic; Ic(Av) max. 0,2 A 
Icm max. 0,6 A 
Prot(dc) max. 2,25 W 
T stg —65 to +150 °C 
Tj max. 200 °C 


7292308.1 


Fig. 3 Power/temperature derating curves. 

| Continuous d.c. operation 

I! Continuous r.f. operation (f > 1 MHz) 

lif Short-time r.f. operation during 
mismatch (f > 1 MHz) 


Rth j-mb(d.c.) Max. 25 K/W 
Rth j-mb(r.f.) max. 19 K/W 
Rth mb-h max. 0,8 K/W 


U.H.F. power transistor BLV90 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector-base breakdown voltage, open emitter; Ic = 2,5 mA V(BR)CBO > 36 V 
Collector-emitter breakdown voltage, open base; Ic = 10 mA V(BR)CEO > 16 V 
Emitter-base breakdown voltage, open collector; |p =0,5 mA V(BR)EBO => 3.V 
Collector cut-off current, Vge =0;VcE=16V ~ ICES < 1 mA 
Second breakdown energy, L = 25 mH; f = 50 Hz; Rpg = 10 2 Espr > 0,3 mJ 
D.C. current gain, lc = 0,15 A; Vcg = 10 V hrE > 25 
Transition frequency at f = 500 MHz*, —Ilp =0,15A; Veg =12,5V ~~ fT typ. 4,8 GHz 
—le=0,5 A; Veg =12,5V_ fT typ. 1,4 GHz 
Collector capacitance at f = 1 MHz, IE = ig = 0; Vcp = 12,5 V Co typ. 1,8 pF 
Feedback capacitance at f = 1 MHz, Ic = 0; Vcg = 12,5 V Cre typ. 1,0 pF 
. Collector-stud capacitance Cos typ. 0,5 pF 
120 1292802 6 7292310 
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Fig. 4 1] =25 OC; typical values. Fig. 5 Vop = 12,5 V; f = 500 MHz; 
= 25 °C; typical values. 
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Fig.6 Ie = ig = 0; f = 1 MHz; typical values, 


* Measured under pulse conditions: tp = 50 us; 5 < 1%. 
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APPLICATION INFORMATION 
R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Ty, = 25 °C. 


mode of operation 


narrow band; c.w. typ. 0,126 
typ. 0,122 typ. 61 
L9 
C5 ae C6 
a ne yi. ES C7 
Ra | |} L8 
il Ls T 
L2 C4. T.U.T. C8 
C1 L1 3S L4 L6 L7 C11 
50 (0) AL ZZZZZZZZZZ, +) WL ZZZZZZILIZ LLLP LLL A} £0) 50 9 
C2 C3 7 cg C10 


44 ‘/ 7 17 /) Sa 7290367 


Fig. 7 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 = C11 = 33 pF multilayer ceramic chip capacitor 

C2 =C10= 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3 = C9 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 
C4 = 5,6 pF multilayer ceramic chip capacitor* 

C5 = 10 pF ceramic feed-through capacitor 

C6 = 330 pF ceramic feed-through capacitor 

C7 =2,2 pF (35 V) tantalum electrolytic capacitor 

C8 = 3,9 pF multilayer ceramic chip capacitor* 


L1 = L7 =50 Q stripline (28,2 mm x 4,0 mm) 

L2 =60 nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = 38 Q stripline (14,6 mm x 6,0 mm) 

L4 = 38 Q stripline (10,0 mm x 6,0 mm) 

L5 = 280 nH; 15 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5mm 
L6 = 50 {2 stripline (37,7 mm x 4,0 mm) 

L8 = LO = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 


R1 = R2=10 22 + 10%; 0,25 W metal film resistor 


L1, L3, L4, L6 and L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass 
dielectric (€, = 2,74); thickness 1/16 inch. 


* American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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U.H.F. power transistor BLV90 


7290368 


78mm 


7290369 


Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit. 


Note 


The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper serving as ground plane. Earth connections are made by hollow rivets and also by 
fixing-screws and copper straps around the board and under the emitters to provide a direct contact 


between the copper on the component side and the ground plane. 
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BLV90 


12 7Z94550 ‘6 7794551 
Oa 3" TNO 
ee ae fei aes|eersee: of de ea 

ic ie ese UES eal teee Al) 

ss ram RG eeaS Cee NE 

“TE Cree eS 

| 4 40 
wo ATT COCA 
-7C EE ASERSEO TREN 
EEE COC” 
Sleds thal cleric dl [eed 
pics Ae akc oestg lecdie| pledieledts Well siete ele Tash 
0 0,1 02 pew) 93 0 02 04 O06 08 1 1,2 
P, (W) 
Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency 
vs. load power. 
Conditions for Figs 9 and 10: 
Vce = 9,6 V; f = 900 MHz; Tp = 25 °C; class-B operation; typical values. 
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Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components). 


Conditions for Figs 11 and 12: 
Vce = 12,5 V; Py = 1 W; f = 900 MHz; Ty} = 25 °C; class-B operation; typical values. 
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U.H.F. power transistor . BLV90 


RUGGEDNESS 


The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at rated load power 
up to a supply voltage of 15,5 V at T}, = 25 °C. 


7292314 


800 900 + (MHz) 1000 


Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 


Conditions for Figs 13 and 14: 
Vce = 12,5 V; PL = 1 W; f = 800-960 MHz; Ty = 25 °C; class-B operation; typical values. 
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Fig. 15 Power gain vs. frequency. 
Vce = 12,5 V; PL = 1 W; f = 800—960 MHz; Ty, = 25 °C; class-B operation; typical values. 


| March 1986 423 


BLV90/SL 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 900 MHz 
band. 


Features: 


@ diffused emitter-ballasting resistors for an optimum temperature profile. 

@ gold metallization ensures excellent reliability. 

@ the device can be applied at rated output power without an external heatsink when it is mounted 
on a printed circuit board (see Fig. 6). 


The transistor has a 4-lead envelope with a ceramic cap (SOT-172D). All leads are isolated from the 
mounting base. 


QUICK REFERENCE DATA 


R.F. performance at Tg = 25 OC in a common-emitter class-B circuit. * 


mode of operation 


Narrow band; c.w. 


typ. 57 
* Device mounted on a printed circuit board (see Fig. 6). 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-172D. 
__} 4 
27 5,25 5,35 
24 max max 


<< 7Z95607 
max 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV90/SL 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBO max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16 V 
Emitter-base voltage (open collector) VEBO max. 3 V 
Collector current 
d.c. or average Ic; IC(AV) max. 02 A 
(peak value); f > 1MHz © ICM max. 06 A 
Total power dissipation 
- £>1 MHz; Tmb < 105 OC Ptot(rf) max, 3,5 W 
Storage temperature T stg —65 to +150 OC 
Operating junction temperature Tj max. 200 OC 


7294619.1 


Fig. 2 Power/temperature curve 


! Continuous r.f. operation (f > 1 MHz) 
11 Short-time r.f. operation during mismatch (f > 1 MHz) 


THERMAL RESISTANCE 
Dissipation = 2,25 W 
From junction to ambient* (f > 1 MHz) 


Tg = = 25 oC Rth j-a (r.f.) max. 60 K/W 
From junction to mounting base ~ 
Tmb = 25 OC (f > 1 MHz) Rth j-mb (r.f.) Max. 19 K/W 


* Device mounted on a printed circuit board (see Fig. 6). 
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U.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage 
open emitter; Ic = 2,5 mA 

Collector-emitter breakdown voltage 
open base; Ic = 10 mA 


Emitter-base breakdown voltage 
open collector; |— =0,5 mA 


Collector cut-off current 
VBE =0; VCE =16V 
Second breakdown energy 
L = 25 mH; f = 50 Hz; Reg = 10 
D.C. current gain 
Ic =0,15A;VcE = 10V 
Collector capacitance at f = 1 MHz 
le =ig = 0; Veg = 12,5 V 
Feedback capacitance at f = 1 MHz 
lc =0; Voge = 12,5 V 
Collector-mounting base capacitance 
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Fig. 3 Tj = 25 OC; typical values. 


V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ICES 


ESBR 


hFE 
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BLV90/SL 

> 36 V 

= 16 V 

> 3 V 

< 1 mA 

> 0,3 mJ 

> 25 

typ 1,8 pF 

typ 1,0 pF 

typ 0,5 pF 


Ves (V) 


Fig. 4 le =ig = 0; f = 1 MHz; typical values. 
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BLV90/SL 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Ta = 25 °C 


mode of operation Ne 
narrow band; c.w. > 50 
typ. 60 
typ. 57 
NGG 

R1 E ] L8 C5 Ae 


AD ci 


Z 4 
L2 T L5 ‘ 
C4 C7 


T.U.T. 


7 
C1 L1 L3 {Pr L4 L6 L7 C10 
502 (O—L- 22777777) \//) i V/// /ZLLLLLLLLLLLLLL LLL LLL LLL LLL LLY —|;-—-O ) 502 
C2 C3 Z C8 C9 
Zi 


7 7 4 “4 G 
7297443 


Fig. 5 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 = C10= 33 pF multilayer ceramic chip capacitor 

C2 = C9=1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C3 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 

C4 = 5,6 pF multilayer ceramic chip capacitor* 

C5 = 10 pF multilayer ceramic chip capacitor 

C6 = 330 pF multilayer ceramic chip capacitor 

C7 = 3,9 pF multilayer ceramic chip capacitor* 

C8 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 

L1 = L7=50Q stripline (30,8 mm x 2,4 mm) 

L2 = 60 nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = 38 Q stripline (16,0 mm x 3,5 mm) 

L4 = 38 2 stripline (11,0 mm x 3,5 mm) 

L5 = 280 nH; 15 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L6 = 50 Q stripline (41,2 mm x 2,4 mm) 

L8 = L9 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 

R71 = R2=1092 + 5%; 0,25 W metal film resistor 


L1,L3, L4, L6 and L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass 
dielectric (€, = 2,2); thickness 1/32 inch; thickness of copper-sheet 2 x 35 um. 


* 


American Technical Ceramics capacitor type 100A or capacitor of same quality. 
** Device mounted on a printed circuit board (see Fig. 6). 
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BLV90/SL 


CORA 
CCGA 
AFT 
CATA 
TOA 


eal 
a Le Fs a ae 


00 00 0 0,4 0,8 1,2 1,6 
Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency versus load 
power 
Conditions for Figs 7 and 8: 
f = 900 MHz; class-B operation; typical values. 
(——._ Tmb = 25 °C; Veg = 12,5 V; pee, = 25 0C; Vcg = 12,5 V; --------- Tag = 25 OC; 
VcE = 9,6 V) 
RUGGEDNESS 


The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at rated load power 
up to a supply voltage of 15,5 V at Tg = 25 OC. Device mounted on a printed circuit board (see Fig. 6). 
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oH al 


1000 800 900 f (MHz) 1000 
Fig. 9 Input impedance (series components). Fig. 10 Load impedance (series components). 


Conditions for Figs 9 and 10: 
VCE = 12,5 V; PL = 1 W; f = 800 - 960 MHz; Tmp = 25 OC; class-B operation; typical values. 
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U.H.F. power transistor BLV90/SL 


800 900 f (MHz) 1000 
Fig. 11 Power gain versus frequency. 


VcE = 12,5 V; PL = 1 W; f = 800 - 960 MHz; Tmpb = 25 °C; class-B operation; typical values. 
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BLV91 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 900 MHz band. 


Features: 
® multi-base structure and diffused emitter-ballasting resistors for an optimum temperature profile 
® gold metallization ensures excellent reliability. 


The transistor hasa 4-lead stud envelope with a ceramic cap (SOT-172). All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance at Tj, = 25 °C in a common-emitter class-B circuit 


- mode of operation 


narrow band; c.w. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-172A1. 


, 
27 5,25 5,35 
24 max max 


fo 4 


<— 11,8 _,) 5,2 |. 7285903.1 


0,8 max 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg.cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm Deburring must leave surface flat; donot chamfer or 
(8,5 kg.cm) countersink either end of hole. 


When locking is required an adhesive is 
preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV91 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16 V 
Emitter-base voltage (open collector) VEBO max. 3.V 
Collector current 

d.c. or average Ic; IC(AV) max, 0,4 A 

(peak value); f > 1 MHz Icom max. 1,2 A 
D.C. power dissipation 

at Tmb = 90 °C Ptot(dc) max. 4,5 W 
R.F. power dissipation 

f > 1 MHz; Tmb = 90 °C Prot(rf) max. 6 W 
Storage temperature T stg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 


1000 7292317 


Fig.2 D.C. SOAR. Fig. 3 Power/temperature derating curves 
| Continuous d.c. operation 
I! Continuous r.f. operation (f > 1 MHz) 
I] Short-time r.f. operation during 
mismatch (f > 1 MHz) 


THERMAL RESISTANCE 
Dissipation = 4,5 W; Tmp = 25 PC 


From junction to mounting base 


(d.c. dissipation) Rth j-mb(d.c.) Max. 20 K/W 
(r.f. dissipation) Rth j-mb(d.c.) Max. 15 K/W 
From mounting base to heatsink Rth mb-h max. 0,8 K/W 
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U.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


BLV91 


Collector-base breakdown voltage, open emitter; lc =5 mA V(BR)CBO = 36 V 
Collector-emitter breakdown voltage, open base; Ic = 10 mA V(BR)CEO > 16 V 
Emitter-base breakdown voltage, open collector; I— = 0,5 mA V(BR)EBO > 3 .V 
Collector cut-off current, Vge = 0; Vcg = 16 V ICES < 2,5 mA 
Second breakdown energy, L = 25 mH; f = 50 Hz; Reg = 10 2 Espr > 0,55 mJ 
D.C. current gain, lc =0,3 A; Vce = 10 V hFE > 25 
Transition frequency at f = 500 MHz*, —Ie = 0,3 A; Vcp = 12,5 V fT typ. 4 GHz 
—l— = 1,0 A; Vcp = 12,5 V fT typ. 1 GHz 

Collector capacitance at f = 1 MHz, Ip = ig =0; Vcp = 12,5 V Co typ. 3,5 pF 
Feed-back capacitance at f = 1 MHz, Ic = 0; Vcg = 12,5 V Cre typ. 2,0 pF 

_ Collector-stud capacitance Cos typ. 0,5 pF 


7292319 


40 


0 600 Io (mA) 1200 


Fig. 4 1j = 25 OC: typical values. 


Fig. 6 Ie =ig = 0; f = 1 MHz; typical values. 


(pF) 


* Measured under pulse conditions: tp = 50 us; 6 < 1%, 
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Fig. 5 Veg = 12,5 V; ty = 50 us; 
Tj = 25 OC; typical values. 
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BLV91 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Tp = 25 OC. 


mode of operation 


< 0,450 


narrow band; c.w. 2 typ. 0,332 
1,5 typ. 0,328 
L8 
TZ, 4 C6 eed C7 
— — +Vec 
Ra] | is aa : 


4“ “4 
ae ik 7 il 


C5 T.U.T. C9 
C1 L3 LS “> L6 LQ L10 C12 
502 oa PZi2 LLL LL og hf ff) a) UW / J LLLLLLLLLLLLLLELLLL LL LO }—o 502 


L4 
C2 =C3 C4 “4 C10 mm C11 


7 4 Y? i Yq 7 7 1290370 


Fig. 7 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 = C12 = 33 pF multilayer ceramic chip capacitor 

C2 = C3 =C11 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C4 = C5 =5,6 pF multilayer ceramic chip capacitor* 

C6 = 10 pF ceramic feed-through capacitor 

C7 = 330 pF ceramic feed-through capacitor 

C8 = 2,2 uF (35 V) tantalum electrolytic capacitor 

C9 = 3,9 pF multilayer ceramic chip capacitor* 

C10 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 


L1 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 

L2 = 60 nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = 50 Q stripline (23,3 mm x 1,85 mm) 

L4 = 50 Q stripline (4,0 mm x 1,85 mm) 

L5 = L6= 29 22 stripline (14,0 mm x 4,0 mm) 

L7 = 280 nH; 15 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
LQ = 50 2 stripline (22,7 mm x 1,85 mm) 

L10 = 50 &2 stripline (28,0 mm x 1,85 mm) 


R1 =R2=10 22 + 10%; 0,25 W metal film resistor 


L3, L4, L5, L6, L9 and L10 are striplines ona double Cu-clad printed circuit board with P.T.F.E. 
fibre-glass dielectric (e, = 2,74); thickness 1/32 inch. 


* American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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U.H.F. power transistor BLV91 


7290371 


: 185mm . 


7Z90372 
Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit. 


Note 


The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper serving as ground plane. Earth connections are made by hollow rivets and also by 
fixing-screws and copper straps around the board and under the emitters to provide a direct contact 
between the copper on the component side and the ground plane. 
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Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency 
vs. load power. 
Conditions for Figs 9 and 10: 
Vce = 9,6 V; f = 900 MHz; Ty, = 25 °C; class-B operation; typical values. 
10 7292323 100 
(a 
gig tl. 
2) 
ae=aenm 
aie 
AEE 
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‘ (a ee 
6 4 P, (W) : 
Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components). 


Conditions for Figs 11 and 12: 
Vce = 12,5 V; Py = 2 W; f = 900 MHz; Ty, = 25 °C; class-B operation; typical values. 
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U.H.F. power transistor BLV91 


RUGGEDNESS 


The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at rated load power up 
to a supply voltage of 15,5 V at Ty = 25 OC. 


6 7Z92324 7292325 


a 
° SEnBSeae 


0 
800 900 F (MHZ) 1000 800 900 f (MHz} 1000 
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 


Conditions for Figs 13 and 14: 
VcE = 12,5 V; PL = 2 W; f = 800—960 MHz; Ty, = 25 °C; class-B operation; typical values. 
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Fig. 15 Power gain vs. frequency. 
Vce = 12,5 V; PL = 2 W; f = 800—960 MHz; Tp = 25 °C; class-B operation; typical values. 


March 1986 


439 


BLV91/SL 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 900 MHz 
band. 


Features: 


e diffused emitter-ballasting resistors for an optimum temperature profile. 

® gold metallization ensures excellent reliability. 

@ the device can be applied at rated load power, without an external heatsink, when it is mounted on 
a printed circuit board (see Fig. 6). 

The transistor has a 4-lead envelope with a ceramic cap (SOT-172D). All leads are isolated from the 

mounting base. 


QUICK REFERENCE DATA 


R.F. performance in a common-emitter class-B circuit. 


mode of operation es 
narrow band; c.w. > 50 
> 50 
typ. 60 
* Device mounted on a printed circuit board (see Fig. 6). 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-172D. 
, 4 
27 5,25 5,35 
24 max max 


<—— 7295607 
max 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV91/SL 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16 V 
Emitter-base voltage (open collector) VEBO max. 3 .V 
Collector current 
d.c. or average Ic; IC(AV) max. O04 A 
(peak value); f > 1 MHz ICM max. 1,2 A 
Total power dissipation 
— £> 1 MHz; Tmb < 90 OC Prot(rf) max. 6 W 
Storage temperature T stg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 


(W) 


Fig. 2 Power/temperature Curve. 


1 Continuous r.f. operation (f > 1 MHz) 
I| Short-time r.f. operation during mismatch (f > 1 MHz) 


THERMAL RESISTANCE 
Dissipation = 4,5 W 
From junction to ambient* (f > 1 MHz) 


Tg = 25 °C | : | Rth j-a (r.f.) max. 55 K/W 
From junction to mounting base 
Tmb = 25 °C (f > 1 MHz) Rth j-mb (r.f.) Max. 15 K/W 


* Device mounted on a printed circuit board (see Fig. 6). 
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U.H.F. power transistor BLV91/SL 


CHARACTERISTICS 
pe 25 OC unless otherwise specified 


Collector-base breakdown voltage 


open emitter; lc =5 mA ViBR)CBO => 36 V 
Collector-emitter breakdown voltage 

open base; |c = 10 mA V(BR)CEO => 16 V 
Emitter-base breakdown voltage 

open collector; |— = 0,5 mA V(BR)EBO => 3 V 
Collector cut-off current 

Vee = 0; VcE = 16 V ICES < 2,5 mA 
Second breakdown energy 

L = 25 mH; f = 50 Hz; Reg = 102 ESBR > 0,55 mJ 
D.C. current gain 

Ic = 0,3 A; Vce = 10V NFE > 25 
Collector capacitance at f = 1 MHz 

lE =ie=0; Vcp = 12,5 V Ce typ. 3,5 pF 
Feedback capacitance at f = 1 MHz 

Ic = 0; Vcge = 12,5 V Cre typ. 2,0 pF 
Collector-mounting base capacitance Ce-mb typ. 0,5 pF 

120 7292319 
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Fig. 3 Tj = 25 °C; typical values. Fig. 4 le = ig = 0; f = 1 MHz; typical values. 
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BLV91/SL 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz 


mode of operation 


narrow band; c.w. 


C5 C8 
T.U.T. 
Cl L3 LQ L10 C11 
502 (o+—| coer? 777 SLL Lf) ‘@ TT. Vp LLLLLLLILLLILLLLLLLLLLLLLL—||—-O ) 50 2 
C2 C3 C4 7 cg C10 
7 Zi 4 | 7 


‘7 
7297434 


Fig. 5 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 = C11 = 33 pF multilayer ceramic chip capacitor 
C2 = C3=C10= 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C4 = C5=5,.6 pF multilayer ceramic chip capacitor* 
C6 = 10 pF multilayer ceramic chip capacitor 
C7 = 330 pF multilayer ceramic chip capacitor 
C8 = 3,9 pF multilayer ceramic chip capacitor* 
C9 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 
L1 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 
L2 = 60 nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = 502 stripline (25,4 mm x 2,4 mm) 
L4 = 50 Q stripline (4,4 mm x 2,4 mm) 
L5 = L6= 34Q stripline (14,0 mm x 4,0 mm) 
~L7 = 280 nH; 15 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L9 = 50Q stripline (24,8 mm x 2,4 mm) 
L10 = 50 Q stripline (30,5 mm x 2,4 mm) 
R1= R2=1092 + 5%; 0,25 W metal film resistor 


L3, L4, L5, L6, L9 and L10 are striplines on a double Cu-clad printed circuit board with P.T.F.E. 
fibre-glass dielectric (e, = 2,2); thickness 1/32 inch; thickness of copper-sheet 2 x 35 um. 


* 


American Technical Ceramics capacitor type 100A or capacitor of same quality. 
** Device mounted on a printed circuit board (see Fig. 6). 
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U.H.F. power transistor 


7297435 


ii et ee a 
+Vec 


Fig. 6 P.c. board and component lay-out for 900 MHz class-B test circuit. 


Note 

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other 
side is unetched copper serving as groundplane. Earth connections are made by hollow rivets 
and also by fixing-screws and copper straps around the board and under the emitters to 
provide a direct contact between the copper on the component side and the groundplane. 
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0 200 400 600 800 
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Fig. 7 Load power versus source power. 


Conditions for Figs 7 and 8: 


f = 900 MHz; class-B operation; typical values. 
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Fig. 8 Power gain and efficiency versus load 
power. 


(——— Tmb = 25 °C; Veg = 12,5 V; --—— Ta = 25 °C; Veg = 12,5 V; -----— Ta = 25 OC; 


Vce = 9,6 V) 


RUGGEDNESS 


The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at Pj = 1,5 W up to 
~ a supply voltage of 15,5 V at Tg = 25 OC. Device mounted on a printed circuit board (see Fig. 6). 


800 900 § (MHz) 1000 
Fig.9 Input impedance (series components). 


Conditions for Figs 9 and 10: 


oe a a 


800 900 f (MHz) 1000 


Fig. 10 Load impedance (series components). 


Vce = 12,5 V; PL = 2 W; f = 800 - 960 MHz; Tmpb = 25 OC; class-B operation; typical values. 
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U.H.F. power transistor BLV91/SL 


Fig. 11 Power gain versus frequency. 


VceE = 12,5 V; PL = 2 W; f = 800 - 960 MHz; Tmpb = 25 °C; class-B operation; typical values. 
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BLV92 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 
900 MHz communications band. 


Features: 


@ multi-base structure and emitter-ballasting resistors for an optimum temperature profile 
@ internal input matching to achieve an optimum wideband capability and high power gain 
@ gold metallization ensures excellent reliability. 


The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 


R.F. performance at T} = 25 °C in a common-emitter class-B test circuit 


mode of operation _ Vee f Py Gp NC 
V MHz W dB % 
12,5 900 4 > 7,5 > 50 


narrow band; c.w. 96 900 3 typ. 7,3 typ. 56 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV92 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-171. 


7Z85950.1 


Torque on screw: min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 
Recommended screw: cheese-head 4-40 UNC/2A. 
Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor 


RATINGS 


BLV92 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
peak value 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current 
d.c. or average 
(peak value); f > 1 MHz 


Total power dissipation 
at Tmb = 94 OC; f > 1 MHz 
Storage temperature 


Operating junction temperature 


7295001 


fel elephis se lalaTe eT 


1 Vce (V) 100 


Fig. 2 D.C. SOAR. 
Rth mb-h = 0,4 K/W. 


THERMAL RESISTANCE 
Dissipation = 6 W; Tmp = 128 °C 
From junction to mounting base 
(d.c. dissipation) 
(r.f. dissipation) 


From mounting base to heatsink 


VCBOM max 36 V 
VcEO max. 16 V 
VEBO max. 3 V 
Ic max. 08 A 
ICM max. 24 A 
Ptot(de) max. 9 W 
Prot(rf) max. 12 W 
T stg —65 to+ 150 °C 
Tj max. 200 °C 
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0 100 Th (OC) 200 


Fig. 3 Power/temperature derating curves. 


| Continuous operation 

I! Continuous operation (f > 1 MHz) 

It! Short-time operation during mismatch; 
(f > 1 MHz) 


Rth j-mb(dc) max. 12 K/W 
Rthj-mb(rf) max. 9 K/W 


Rth mb-h max, 0,4 K/W. 
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BLV92 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage, open emitter; 1c = 10 mA ~ V(BR)CBO > 36V 
Collector-emitter breakdown voltage, open base; [c = 20 mA V(BR)CEO > 16 V 
Emitter-base breakdown voltage, open collector; |— = 1 mA V(BR)EBO > 3 .V 
Collector cut-off current, Vpe¢ = 0; Vcr = 16 V ICES < 5 mA 
Second breakdown energy, L = 25 mH; f = 50 Hz; Reg = 10 2 Espr > 1 mJ 
D.C. current gain, lc = 0,6 A; Vcg = 10 V hFe > 25 

- Transition frequency at f = 500 MHz*, —Ie = 0,6 A; Vcg = 12,5 V fT typ. 4 GHz 
Collector capacitance at f = 1 MHz, Ie = ig = 0; Veg = 12,5 V Co typ. 8 pF 
Feed-back capacitance at f = 1 MHz, Ic = 0; Vcr = 12,5 V Cre typ. 5 pF 

- Collector-flange capacitance Ceof typ. 2 pF 
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Fig. 4 Tj = 25 °C; typical values. Fig. 5 Vog = 12,5 V; f = 500 MHz; 
Tj = 25 °C; typical values. 


Fig.6 l¢ = ig = 0; f = 1 MHz; typical values. 


* Measured under pulse conditions: tp = 50 us; 6 < 1%. 
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U.H.F. power transistor BLV92 


APPLICATION INFORMATION 
R.F. performance inc.w. operation (common-emitter circuit; class-B): f = 900 MHz; Th = 25 OC. 


mode of operation 


< 064 | > 50 
typ. 0,56 typ. 57 
typ. 0,56 typ. 56 


narrow band; c.w. 


i il 
C5 T.U.T. 
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R1 i | L10 — + 
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Fig. 7 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 =C12= 33 pF multilayer ceramic chip capacitor 

C2 =C3=C10=C11 = 1,4 to 5,5 pF film dielectric trimmer 
. (cat. no. 2222 809 09001) 

C4 =C5=3,9 pF multilayer ceramic chip capacitor* 

C6 =C7=C8=C9=6,2 pF multilayer ceramic chip capacitor* 
C13 = 10 pF ceramic feed-through capacitor 

C14 =6,8 uF (63 V) electrolytic capacitor 

C15 = 330 pF ceramic feed-through capacitor 


L1 =50 Q stripline (29,5 mm x 2,4 mm) 

L2 =502Q stripline (5,5 mm x 2,4 mm) 

L3 = 42,7 Q stripline (16,8 mm x 3,0 mm) 

L4 = 42,7 Q stripline (7,5 mm x 3,0 mm) 

LS = 42,7 Q stripline (2,0 mm x 3,0 mm) 

L6 =509 stripline (8,5 mm x 2,4 mm) 

L7 =50 QQ stripline (28,0 mm x 2,4 mm) 

L8 = 60 nH; 4 turns closely wound enamelled Cu-wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
L9 = 45 nH; 4 turns enamelled Cu-wire (1,0 mm); length 6 mm; int. dia. 4 mm; leads 2 x 5 mm 
L10 = L11 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 


R1 =R2=100 + 10%; 0,25 W, metal film resistor 


L1 to L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric 
(€, = 2,2); thickness 1/32 inch. 


* American Technical Ceramics capacitors type 100A or capacitor of same quality. 
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BLV92 
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Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit. 


Note 

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is un- 
etched copper serving as ground plane. Earth connections are made by fixing screws and copper straps 
around the board and under the emitters to provide a direct contact between the copper on the 
component side and the ground plane. | 
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U.H.F. power transistor BLV92 


Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. load power. 


Conditions for Figs 9 and 10: 
Vege = 9,6 V; f= 900 MHz; Tp = 25 °C; class-B operation; typical values. 
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Fig. 11 Load power vs. source power. Fig. 12 Power gain and efficiency vs. load power. 


Conditions for Figs 11 and 12: 
VCE = 12,5 V; f = 900 MHz; T}, = 25 °C; class-B operation; typical values. 
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456 


RUGGEDNESS 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power 
up to a supply voltage of 15,5 V and at Tp, = 25 °C. 
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Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 


Conditions for Figs 13 and 14: 
Vce = 12,5 V; PL = 4 W; f = 800—960 MHz; Ty, = 25 °C; class-B operation; typical values. 


800 900 f (MHz) 1000 


Fig. 15 Power gain vs. frequency. 


Vce = 12,5 V; Py = 4 W; f = 800—960 MHz; Tp = 25 °C; class-B operation; typical values. 
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BLV93 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 
900 MHz communications band. 


y 
/ 


Features: 


/ @ multi-base structure and emitter-ballasting resistors for an optimum temperature profile 


@ internal input matching to achieve an optimum wideband capability and high power gain 
® gold metallization ensures excellent reliability. 


The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 


R.F. performance at The 25 °C in acommon-emitter class-B test circuit 


mode of operation 


narrow band; c.w. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV93 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-171. . 


7Z85950.1 


Torque on screw: min. 0,6 Nm (6 kg.cm) 
. max. 0,75 Nm (7,5 kg.cm) 
Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor 


RATINGS 


BLV93 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
peak value 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current 

d.c. or average 

(peak value); f > 1 MHz 
Total power dissipation 

at Tmb = 67 OC; f > 1 MHz 
Storage temperature 


Operating junction temperature 


7Z95000 
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Fig. 2 D.C.-SOAR. 
Rth mb-h = 9,4 K/W 


a, 


THERMAL RESISTANCE 
Dissipation = 12 W; Tmp = 112 OC 
From junction to mounting base 


(d.c. dissipation) 
(r.f. dissipation) 


From mounting base to heatsink 


VCBOM max. 36 V 
VCEO max. 16 V 
VEBO max. 3 V 


Ic; Ic av max. 1,6 A 


Icm max. 4,8 A 
Prot(de) max. 18 W 
T stg —65 to+ 150 °C 
Tj max. 200 °C 


40 
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Fig. 3 Power/temperature derating curves. 


| Continuous operation 

li Continuous operation (f > 1 MHz) 

[11 Short-time operation during mismatch; 
(f > 1 MHz) 


Rthj-mb(dc) max. 7,0 K/W 
Rth j-mb (rf) max. 5,2 K/W 


Rth mb-h max. 0,4 K/W 
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BLV93 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector-base breakdown voltage 


open emitter; lc = 20 mA V(BR)CBO > 36 V 
Collector-emitter breakdown voltage 
open base; lc = 40 mA V(BR)CEO a 16 V 
Emitter-base breakdown voltage | 
open collector; |— = 2mA V(BR)EBO > 3 .V 
Collector cut-off current 
Vee =90; VcE= 16 V ICES < 10 mA 
Second breakdown energy 
L = 25 mH; f = 50 Hz; Reg = 10 Q Espr > 2 mJ 
D.C. current gain 
lc = 1,2 A; Vee = 10V hee > 25 
Transition frequency at f = 500 MHz* 
—l—e=1,2A;VcpE= 12,5 V tT typ. 4 GHz 
Collector capacitance at f = 1 MHz 
lE = ie =0; Vep = 12,5 V Co typ. 15 pF 
Feed-back capacitance at f = 1 MHz 
lc = 0; Veg = 12,5 V Cre typ. 9 pF 
‘Collector-flange capacitance Cof typ. 2 pF 


0 2 Ic (A) 4 


Fig. 4 Tj = 25 °C; typical values. Fig. 5 Vep = 12,5 V; f = 500 MHz; 
Le 25 OC; typical values. 


* Measured under pulse conditions: t, = 50 us; 6 < 1%. 
p 
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U.H.F. power transistor BLV93 


7295016 


0 10 Vee (V) 20 


Fig.6 IE = ig = 0; f = 1 MHz; typical values. 


APPLICATION INFORMATION . 
R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Tp = 25 °C. 


mode of operation 


narrow band; c.w. 
typ. 59 
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BLV93 
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Fig. 7 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 =C12= 33 pF multilayer ceramic chip capacitor 

C2 =C3=C10=C11= 1,4 to 5,5 pF film dielectric trimmer 
(cat. no. 2222 809 09001) 

C4 =C5=4,7 pF multilayer ceramic chip capacitor* 

C6 =C7=5,6 pF multilayer ceramic chip capacitor* 

C8 =C9=3,3 pF multilayer ceramic chip capacitor* 

C13 = 10 pF ceramic feed-through capacitor 

C14 =6,8 wF(63 V) electrolytic capacitor 

C15 = 330 pF ceramic feed-through capacitor 


L1 =L7=50Q stripline (29,0 x 2,4 mm) 

L2 =50Q stripline (6,0 mm x 2,4 mm) 

L3 = 42,7 Q stripline (13,1 mm x 3,0 mm) 

L4 = 42,7 Q stripline (4,4 mm x 3,0 mm) 

L5 = 42,7 stripline (4,6 mm x 3,0 mm) 

L6 =50 Q stripline (11,0 x 2,4 mm) 

L8 =60nH; 4 turns closely wound enamelled Cu-wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm 
LQ = 45 nH; 4 turns enamelled Cu-wire (1,0 mm); length 6 mm; int. dia 4 mm; leads 2 x 5 mm 
L10 = L11 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642) 


R1 =R2=100+ 10%; 0,25 W, metal film resistor 


L1 to L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric 
(€, = 2,2); thickness 1/32 inch. 


* American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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U.H.F. power transistor 


7Z90505 


80mm 


7Z90506 


Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit. 


Note 
The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is un- 

- etched copper serving as ground plane. Earth connections are made by fixing screws and copper straps 
around the board and under the emitters to provide a direct contact between the copper on the 
component side and the ground plane. . 
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Fig. 9 Load power vs. source power. 


Conditions for Figs 9 and 10: 


Vce = 9,6 V; f = 900 MHz; Tp = 25 °C; class-B operation; typical values. 


7Z95003 


Fig. 11 Load power vs. source power. 


Conditions for Figs 11 and 12: 


Vce = 12,5 V; f = 900 MHz; Ty, = 25 °C; class-B operation; typical values. 
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Fig. 10 Power gain and efficiency vs. load power. 


7295008 


Fig. 12 Power gain and efficiency vs. load power. 


U.H.F. power transistor BLV93 


RUGGEDNESS 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power 
up to a supply voltage of 15,5 V and at Ty, = 25 9C. 
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Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 


Conditions for Figs 13 and 14: 
VcE = 12,5 V; P, = 8 W; f = 800—960 MHz; T}, = 25 °C; class-B operation; typical values. 
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Fig. 15 Power gain vs. frequency. 


VceE = 12,5 V; Py = 8 W; f = 800—960 MHz; Ty, = 25 °C; class-B operation; typical values. 
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BLV94 


J.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for common base, class-B operation in 
mobile radio transmitters for the 900 MHz communication band. 


Features: 

® emitter-ballasting resistors for an optimum temperature profile 

® gold metallization ensures excellent reliability 

@ internal input matching to achieve an optimum wideband capability and stable operation 


The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). All leads are isolated from 
the flange. 


QUICK REFERENCE DATA 
R.F. performance up to Tp = 25 °C in a common-base class-B circuit 


VCB f Pr Gp 
dB 


mode of operation nC 


narrow band; c.w. 


MECHANICAL DATA 
SOT-171 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV94 


MECHANICAL DATA . Dimensions in mm 
Fig. 1 SOT-171. 
—> 11,5 , 
10, 
—~ 585 
iy) eee 
min 
1 (2x) 
Pe ° 
3,25 25,2 
9,15 2,85__y i . max 
| t e e 
ibe 
1.85 (2%) 


7285950.1 


min. 0,6 Nm (6 kg.cm) 
max.0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 


Torque on screw: 


Heatsink compound must be applied sparingly and evenly distributed. 


468 March 1986. 


U.H.F. power transistor BLV94 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcCBO max. 36 V 
Collector-emitter voltage (open base) VCEO max. 16 V 
Emitter-base voltage (open collector) VEBO max. 35 V 
Collector current 
d.c. or average Ic max. 3 A 
peak value; f > 1 MHz ICM max. 9A 
Total power dissipation 
at Tmb = 25 °C; f > 1 MHz Prot max. 45 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 
60 7Z80847 
en aaa eee 
eee ee ee 
ae Vs a 
re line a ae 
Se Se 
ee SS a 
ee Ee as ee a 
selec IN eee 
ae a 
a ee es Se 
ea ea es I se 
Pn an ee a ee 
0 50 100 150 200 
Tp (°C) 


Fig. 2 Power/temperature derating curves; 
| Continuous operation ( f > 1 MHz) 

I! Short-time operation during mismatch; 
(f > 1 MHz) 


THERMAL RESISTANCE 


From junction to mounting base 
(r.f. operation) Rth j-mb max. 4 K/W 


From mounting base to heatsink Rth mb-h max. 0,4 K/W 
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CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage 
open emitter; lc = 25 mA 


Collector-emitter breakdown voltage | 
open base; Ic = 50 mA 


Emitter-base breakdown voltage 
open collector; l—E =5 mA 


Collector cut-off current 
VBE =0; VcE=16V 
Second breakdown energy 
L = 25 mH; f = 50 Hz; Ree = 10 22 
D.C. current gain 
VceE=10V; IC =2A 
Collector capacitance at f = 1 MHz 
IE =ie =0;VcR=12,5V 
Feedback capacitance at f = 1 MHz 
le =0;Vcp=12,5 V 
—~s- Collector-flange capacitance 
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Fig. 3 D.C. current gain versus collector 
current; Tj = 25 OC. Typical values. 
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min. 
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36 V 


16 V 


3,5 V 
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45 mJ. 
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Fig. 4 Output capacitance versus Vcp; 
lE = ie = 0; f = 1 MHz. Typical values. 


U.H.F. power transistor 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-base circuit; class-B) 
f = 900 MHz; Tp = 25 OC 

Gp nC 
dB 


mode of operation VcB PL 


narrow band; c.w. 


typ. 61 


C2 C4 C6 C9 C11 C14 C16 — 
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C1 L1 L2 13 _ 4 T.U.T. L7 L10 L11 C18 
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Fig. 5 Class-B test circuit at f = 900 MHz. 


List of components: 


Cz = C1g = 330 pF multilayer ceramic chip capacitor * 

C2 = C4 = C16 = 5,6 pF multilayer ceramic chip capacitor * 

C3 = C5 = C15 = C17 = 1,4 to 5,5 pF film dielectric trimmer 
(cat. no. 2222 809 09001) 

Cg = C7 = 4,3 pF multilayer ceramic chip capacitor * 

Cg = 330 pF multilayer ceramic chip capacitor 

Cg = C19 = 5,6 pF multilayer ceramic chip capacitors * * 

C11 = C12 = 6,2 pF multilayer ceramic chip capacitor * 
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C13 = 6,8 uF (63 V) electrolytic capacitor 
C14 = 2,2 pF multilayer ceramic chip capacitor * 
L4=L12= 50 Q stripline (24 mm x 2,4 mm) 
~Lg=Lb11=50Q stripline (10 mm x 2,4 mm) 
L3 = 50 Q stripline (8 mm x 2,4 mm) 
L4=L7=41Q (3mm x 3,2 mm) 
L5 = Lg = 4 turns Cu-wire (1,0 mm); int. dia. 4 mm; length 5 mm; 
leads 2x 7mm 
Lg = Lg = Ferroxcube wideband h.f. choke; grade 3B (cat. no 4312 020 36642) 
L109 =50Q stripline (7 mm x 2,4 mm) 


Rz = R2= 1022 + 10 %; 0,25 W, metal film resistor 
- The striplines are on a double Cu-clad printed circuit board with P.T.F.E. fibre-giass dielectric 
(€, = 2,2); thickness 1/32 inch. 


* 


American Technical Ceramics capacitor type 100B or capacitor of the same quality. 
** Idem type 100A. ; 
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7297159 
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7297160. 


Fig. 6 Printed circuit board and coniponent lay-out for SOO MHz class-B test circuit. 


The circuit and components are on one side of the P.T.F.E. fibre-glass board; the other side is 
unetched copper serving as a ground plane. 

Earth connections are made by fixing screws, hollow rivets and copper straps around the board and 
under the bases to provice a direct contact between the copper of the cornponent side and the ground 
plane. 
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Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency 


versus load power. 


Conditions for Figs 7 and 8: 


Vcp = 12,5 V; f = 900 MHz; Th = 25 °C; class-B operation; 
Rth mb-h = 0,4 K/W; typical values. 


RUGGEDNESS 


The BLV94 is capable of withstanding a load mismatch (VSWR = 50 through all phases) at rated load 
power up to a supply voltage of 15,5 V at Ty = 25 OC and Rth mb-h = 0,4 K/W. 
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U.H.F. power transistor 


7280852 7Z80853 


800 900 f (MHz) 1000 


Fig. 9 Input impedance (series components). Fig. 10 Load impedance (series components). 


Conditions for Figs 9, 10 and 11: 
Typical vaiues; Vcg = 12,5 V; Pi. = 15 W; f = 800 to 960 MHz; 
Rth mb-h = 0,4 K/W; Ty, = 25 OC. 


800 900 f (MHz) 1000 


Fig. 11 Power gain versus frequency. 
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DEVELOPMENT DATA 


This data sheet contains advance information and BLV95 
specifications are subject to change without notice. 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor in SOT-171 envelope and intended for use in class-B operated 
mobile radio transmitters in the 900 MHz communications band. 


Features: 


@ internal input matching to achieve an optimum wideband capability and stable operation; 
® emitter-ballasting resistors for an optimum temperature profile; 
@ gold metallization ensures excellent reliability. 


The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance at Tp = 25 °C in a common-base class-B circuit 


mode of operation Vcp f 
MHz 
narrow band; c.w. 12,5 900 
11,5 
MECHANICAL DATA 10,5 Dimensions in mm 
Fig. 1 SOT-171. =| 9,89. 
225 | | 
min 
<q 
1 (2x) 
{ e e 
3,25 A 25,2 
9,15 2,85__y z : max 
| t e e 
ae 
1.85 (2x) 


Torque on screw: 
min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: 
cheese-head 4-40 UNC/2A 


Heatsink compound must be applied 
sparingly and evenly distributed. 


. 7285950.1 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic, The device 
is entirely safe provided that the BeO disc is not damaged. . 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


VCBO 
VCEO 
VEBO 
Ic 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current; d.c. 


Total power dissipation 
at Tmb = 25 °C; f > 1 MHz 


Storage temperature 
Operating junction temperature 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage 
open emitter; Ic =50 mA 


Collector-emitter breakdown voltage 
open base; Ic = 100 mA 


Emitter-base breakdown voltage 
open collector; l—E = 10 mA 


D.C. current gain 
VcE=10V; Ic =3,5A 


Collector capacitance at f = 1 MHz 
IE =ie = 0; Veg = 12,5 V 
Collector-flange capacitance 


‘RUGGEDNESS 


Prot 
T stg 


Tj 


V(BR)CBO 
V(BR)CEO 
V(BR)EBO 


hFE 


max. 36 
max. 16 
max. 3,5 
max. 5 
max. 70 
—65 to + 150 
max. 200 
> 36 
> 16 
2 3,5 
> 15 
typ. 62 
typ. 2 


mP<e<cc<c 


pF 
pF 


The device is capable of withstanding a load mismatch (VSWR = 10; all phases) at rated load power 


up to a supply voltage of 15,5 V and T}, = 25 °C. 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor in SOT-171 envelope intended for use in class-B operated base 
station transmitters in the 900 MHz communications band. 


Features 


@ internal matching to achieve an optimum wideband capability and stable operation. 
® emitter-ballasting resistors for an optimum temperature profile. 
@ gold metallization ensures excellent reliability. 


The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in common-base class-B circuit. 


mode of operation 


narrow band; c.w. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-171. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-171. 
— 11,5 
10,5 
>, 585 ~< 
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7Z85950.1 


Torque on screw: min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 


Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor BLV97 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBO max. 50 V 
Collector-emitter voltage (open base) VCEO max. 27 V 
Emitter-base voltage (open collector) VEBO max. 3,5 V 
Collector current 

d.c. or average Ic max. 3 A 

peak value; f > 1 MHz lem max. 9A 
Total power dissipation 

at Tmb = 25 PC; f > 1 MHz Prot max. 60 W 
Storage temperature T stg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 


Fig. 2 Power/temperature derating curves. 
| Continuous operation (f > 1 MHz) 
11 Short-time operating during mismatch (f > 1 MHz) 


THERMAL RESISTANCE 
Dissipation = 60 W; Tampb = 25 OC. 


From junction to mounting base 
(r.f. operation) Rthj-mb Max. 2,9 K/W 


From mounting base to heatsink Rth mb-h Max. 0,4 K/W 
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BLV97 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 


Collector-base breakdown voitage 
open emitter; lc = 50 mA 

Collector-emitter breakdown voltage 
open base; Ic = 100 mA 

Emitter-base breakdown voltage 
open collector; |— = 10 mA 

Collector-emitter leakage current 
Vee =0;VcE=27V 

Second breakdown energy 
L. = 25 mH; f = 50 Hz; Reg = 10 2 

D.C. current gain 
VcE=20V; IC =2A 

Collector capacitance at f = 1 MHz 
le =ig=0;Vep=24V 

Feedback capacitance at f = 1 MHz 
ile =0; Vep=24V 


—& Collector-flange capacitance 


482 


7294381 


100 


Fig. 3 D.C. current gain versus 
collector current; Tj = 25 OC. 
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V(BR)CBO min. 50 V 
V(BR)CEO min. 27 V 


V(IBR)EBO min 3,5 V 


ICES max. 10 mA 

EspBR min. 4 mJ 

hee min, 15 

Ce typ. 44 pF 

Crh typ. 14 pF 

Cof typ. 2 pF 
7294380 


10 20 Vop (V) 30 


Fig. 4 Collector capacitance versus 
Vos; le = ig = 0; f= 1 MHz. 


U.H.F. power transistor BLV97 


APPLICATION INFORMATION 


R.F. performance at T} = 25 °C in common-base class-B circuit. 


mode of operation 


> 455 
narrow band; c.w. 


typ. 63 
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Fig. 5 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 =C10=C19 = 330 pF multilayer ceramic chip capacitor 

C2 =C4=C13=C14=C15 =C17 = 6,2 pF multilayer ceramic chip capacitor* 

C3 =C5=C16=C18 = 1,4 to 5,5 pF dielectric trimmer (cat. no. 2222 809 09001) 

C6 =6,2 pF multilayer ceramic chip capacitor* * 

C7 =C8=C9=6,8 pF multilayer ceramic chip capacitor* 

C11= 2,2 uF (63 V) electrolytic capacitor 

C12= 3x 100 nF multilayer ceramic chip capacitor in parallel 

L1 =L13=50 Q stripline (9,0 mm x 2,4 mm) 

L2 = 50 QQ stripline (24,0 mm x 2,4 mm) 

L3 = 502 stripline (13,0 mm x 2,4 mm) 

L4 = 250 nH; 9 turns closely wound enamelled Cu-wire (1,0 mm) int. dia. 4 mm; leads 2 x 7 mm 
L5 =L9 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 26642) 

L6 = 43 stripline (5,5 mm x 3,0 mm) 

L7 =43Q stripline (3,0 mm x 3,0 mm) 

L8 = 65 nH; 5 turns closely wound enamelled Cu-wire (1,0 mm) int. dia. 4 mm; leads 2 x 7 mm 
L10= 43 Q stripline (7,5 mm x 3,0 mm) 

L11=50 Q stripline (8,0 mm x 2,4 mm) 

L12= 50 Q stripline (24,0 mm x 2,4 mm) 


R1 =1&2 + 5% (0,25 W) metal film resistor 
R2 = 1002 + 5% (0,25 W) metal film resistor 


The striplines are on a double Cu-clad printed circuit board with PTFE fibre-glass dielectric (€, = 2,2); 
thickness 1/32 inch. 


x 


Americal Technical Ceramics capacitor type 100B or capacitor of the same quality. 
** Idem type 100A. 
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Fig. 6 Printed circuit board and component layout for 900 MHz class-B test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board; the other side is 
unetched copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets 
and copper straps around the board and under the bases to provide a direct contact between the 
copper on the component side and the ground plane. 


484 February 1986 


U.H.F. power transistor 
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Fig. 7 Load power versus source power. 


Conditions for Figs 7 and 8: 


Fig. 8 Power gain and efficiency versus load power. 


Typical values; Vcp = 24 V; f = 900 MHz; Tp = 25 °C; class-B operation; Rif mb-h = 0,4 K/W. 


RUGGEDNESS 


The BLV97 is capable of withstanding a full load mismatch (VSWR = 50 through all phases) at rated 
load power and supply voltage; when Tp = 25 °C and Reh mb-h = 0,4 K/W. 


INPUT AND LOAD IMPEDANCES 


Zi = 16+ j4,4Q and ZL = 1,20 + j 3,0 Q (series components). 


Conditions: Vcp = 24 V; PL = 30 W; f = 900 MHz, Tp, = 25 °C; class-B operation; Rth mb-h = 0,4 K/W; 


typical values. 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor in SOT-171 envelope intended for use in class-B operated base 
station transmitters in the 900 MHz communications band. 


Features 


@® internal matching to achieve an optimum wideband capability and stable operation. 
@ emitter ballasting resistors for an optimum temperature profile. 
@ gold metallization ensures excellent reliability. 


The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 
R.F. performance up to Ty, = 25 °C in common-base class-B circuit. 


mode of operation 


narrow band; c.w. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-171. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-171. 
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Torque on screw: min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. power transistor BLV98 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBO max. 50 V 
Collector-emitter voltage (open base) VCEO max. 27 V 
Emitter-base voltage (open collector) VEBO max. 3,5 V 
Collector current 

d.c. or average Ic max. 15 A 

peak value; f > 1 MHz Icom max. 45 A 
Total power dissipation 

at Tmb = 25 OC; f > 1 MHz Prot max. 40 W 
Storage temperature Tstg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 
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Fig. 2 Power/temperature derating curves. 
| Continuous operation (f > 1 MHz) 
1! Short-time operation during mismatch (f > 1 MHz) 


THERMAL RESISTANCE 
Dissipation = 40 W; Tamb = 25 °C 


From junction to mounting base 
(r.f. operation) Rthj-mb ‘max. 4,4 K/W 


From mounting base to heatsink Rth mb-h ‘Max. 0,4 K/W 
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CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-base breakdown voltage 


open emitter; Ic = 25 mA V(BR)CBO- Min. 50 V 
Collector-emitter breakdown voltage 

open base; Ic = 50 mA V(BR)CEO min. 27 V 
Emitter-base breakdown voltage 

open collector; l— =5 mA V(BR)EBO min. 3,5 V 
Collector-emitter leakage current 

VpeE=0;VcE=27V IcES max. 5 mA 
Second breakdown energy 

L = 25 mH; f = 50 Hz; Reg = 10 2 Esper min. 2 mJ 
D.C. current gain 

VcE=20V;IC=1A hre min. 15 
Collector capacitance at f = 1 MHz 

le =ig=0;Vop=24V- Co typ. 23 pF 
Feedback capacitance at f = 1 MHz 

le =0; Veg =24V Crb typ. 7 pF 

—# Collector-flange capacitance Cof typ. 2 pF 


7Z94385 
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0 2 Ic (A) 4 0 10 20 Vog(v) 30 
Fig. 3 D.C. current gain versus Fig. 4 Output capacitance versus 
collector current; Tj = 25 °C. Vos; IE = ie = 0; f = 1 MHz. 
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U.H.F. power transistor BLV98 


APPLICATION INFORMATION 
R.F. performance at Tj, = 25 °C in common-base class-B circuit. 


mode of operation VCB 


narrow band; c.w. 24 
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Fig. 5 Class-B test circuit at f = 900 MHz. 


List of components: 


C1 =C10=C17 = 330 pF multilayer ceramic chip capacitor 

C2 =C13=3,3 pF multilayer ceramic chip capacitor* 

C3 =C5=C14=C16= 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C4 =C8=C9=C15 = 6,2 pF multilayer ceramic chip capacitor* 

C6 =C7=6,2 pF multilayer ceramic chip capacitor * * 

C11= 2,2 uF (63 V) electrolytic capacitor 

C12=3.x 100 nF multilayer ceramic chip capacitors in parallel 

Li =L12=50 QQ stripline (9,0 mm x 2,4 mm) 

L2 =L11=50 & stripline (24,0 mm x 2,4 mm) 

L3 = 50 Q stripline (16,0 mm x 2,4 mm) 

L4 = 43 Q stripline (3,0 mm x 3,0 mm) 

L5 = 88 nH; 9 turns closely wound enamelled Cu-wire (0,8 mm); int. dia. 3 mm length 12 mm; 
leads 2x 5mm 

L6 =L9= Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36642) 

L7 =430Q stripline (14,5 mm x 3,0 mm) 

L8 = 53 nH; 4 turns enamelled Cu-wire (1,0 mm); int. dia. 4 mm; length 5 mm; leads 2 x 5 mm 

L10= 50 22 stripline (4,5 mm x 2,4 mm) 


R1 =10Q +5% (0,25 W) metal film resistor 
R2 = 102. + 5% (0,25 W) metal film resistor 


The striplines are on a double Cu-clad printed circuit board with PTFE fibre-glass dielectric (€, = 2,2); 
thickness 1/32 inch. 


* Americal Technica! Ceramics capacitor type 100B or capacitor of the same quality. 
** Idem type 100A. 
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Fig. 6 Printed circuit board and component layout for 900 MHz class-B test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board; the other side is 
unetched copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets 


and copper straps around the board and under the bases to provide a direct contact between the 
copper on the component side and the ground plane. 
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U.H.F. power transistor BLV98 


7294382 
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Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency versus load power. 


Conditions for Figs 7 and 8: 
Typical values; Vcp = 24 V; f = 900 MHz; Ty, = 25 °C; class-B operation; Rih mb-h = 0,4 K/W. 


RUGGEDNESS 


The BLV98 is capable of withstanding a fu!l load mismatch (VSWR = 50 through all phases) at rated 
load power and supply voltage; when Tp, = 25 °C and Ry mb-h = 0,4 K/W. 


INPUT AND LOAD IMPEDANCES 


Z; =5 1+ 44,5 Q and Z, =2,2+j 3,0 Q (series components). 
Conditions: Vep = 24 V; Py = 14 W; f = 900 MHz, Tp = 25 °C; class-B operation; Rit mb-h = 0,4 K/W; 
typical values. 
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BLV99 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use as a driver-stage in base stations in the 


900 MHz communications band. 


Features: 


® emitter-ballasting resistors for an optimum temperature profile 
@ gold metallization ensures excellent reliability 


The transistor has a 4-lead stud envelope with a ceramic cap (SOT-172). All leads are isolated from 
the stud. 


QUICK REFERENCE DATA 


R.F. performance at Tp = 25 °C in a common-emitter class-B circuit 


mode of operation VCE 
V 


narrow band; c.w. 24 


NC 


MECHANICALDATA —ists—“—<i—s—‘“‘“‘“‘i‘;™S Dimensions in mm 
Fig. 1 SOT-172. 


Y 
27 5,25 5,35 
24 max max 
t 
7Z285903.1 
Torque on nut: min. 0,75 Nm (7,5 kg.cm) Diameter of clearance hole in heatsink: max. 4,2 mm. 
max. 0,85 Nm (8,5 kg.cm) Mounting hole to have no burrs at either end. 
When locking is required an adhesive is Deburring must leave surface flat; donot chamfer or 
preferred instead of a lock washer. countersink either end of hole. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current; d.c. 


Collector current (peak value) 
f>1 MHz 


Total power dissipation 
at Tmpb = 50 °C; f > 1 MHz 


Storage temperature 


Operating junction temperature 
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Fig. 2 Power/temperature derating curves. 


| continuous r.f. operation (f > 1 MHz) 


VCBO 
VCEO 
VEBO 


It short-time r.f. operation during mismatch (f > 1 MHz) 


THERMAL RESISTANCE 
P= 4,5 W:; Tmpb = 25 OC 
From junction to mounting base (f > 1 MHz) 


From mounting base to heatsink 
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Rth j-mb 
Rth mb-h 


max. 


max. 


max. 


max. 


& 
o 
r>P<e<cc 


—65 to +150 °C 


max. 


max. 


max. 


200 °C 


20 K/W 
0,8 K/W 


BLV99 


U.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector-base breakdown voltage 


open emitter; lc =5 mA V(BR)CBO min. 50 V 
Collector-emitter breakdown voltage 

open base; Ic = 10 mA V(BR)CEO min. 27 V 
Emitter-base breakdown voltage 

open collector; |l—F = 0,5 mA V(BR)EBO min. 3,5 V 
Collector-emitter leakage current 

VpeE=0;VcE=27V ICES max. 2 mA 
Second breakdown energy at f = 50 Hz 

L= 25 mH; Rpg = 10 22 Espr min. 0,5 mJ 
D.C. current gain 

Ic = 150 mA; VcE = 20 V hfe min. 25 
Collector capacitance at f = 1 MHz 

l—E =ig=0;Vop=24V C, typ. 3 pF 
Feedback capacitance at f = 1 MHz 

lc =0; Vee = 24V Cre typ. 1,3 pF 
Collector-stud capacitance Cos typ. 0,5 pF 


0,4 


60 


0,5 
Ic (A) 


Fig. 3 VcE = 20 V; Tj = 25 °C; Fig.4 lp = ig =0; f= 1 MHz; 
typical values. typical values. 
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BLV99 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-emitter circuit; class-B) 
f = 900 MHz; Ty = 25 °C; Reh mb-h = 0,8 K/W 


mode of operation 


narrow band; c.w. 


typ. 63 
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Fig. 5 class-B test circuit at f = 900 MHz. 


List of components 
= C3 =C8=C9 1,4 — 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 


C2 4,7 pF multilayer ceramic chip capacitor* 

C4 = C6= C10 220 pF multilayer ceramic chip capacitor 

C5 1 wF (63 V) electrolytic capacitor 

C7 2,2 pF multilayer ceramic chip capacitor* 

L1 50 22 stripline (48 mm x 2,4 mm) 

L2 60 nH; 7 turns closely wound enamelled Cu- -wire (0,4 mm); 
int. dia. 2 mm; leads 2 x 5 mm 

L3=L7 Ferroxcube wide-band h.f. choke; grade 3B; (cat. no. 4312 020 36642) 

L4=L5 35 Q stripline (14 mm x 4,0 mm) 

L6 120 nH; 6 turns Cu-wire (1,0 mm); int. dia. 6 mm; length 10 mm 
leads 2x 5mm 

L8 50 Q stripline (31 mm x 2,4 mm) 

L9 50 Q stripline (29 mm x 2,4 mm) 

R1=R2 10 92 + 5% (0,4 W) metal film resistor 


The striplines are on a Cu-clad printed-circuit board with a PTFE fibre-glass dielectric (e, = 2,2); 
thickness 1/32 inch. 


* American Technical Ceramics capacitor type 100A or capacitor of the same quality. 
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U.H.F. power transistor 
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Fig. 6 Printed-circuit board and component layout for 900 MHz class-B test circuit. 


Note: 


The circuit and the components are on one side of the PTFE fibre-glass board; the other side is unetched 
copper serving as a ground plane. Earth connections are made by hollow rivets and also by fixing screws 
and copper straps under the emitters to provide a direct contact between the copper on the component 


side and the ground plane. 
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Fig. 7 Load power versus source power. 


Conditions for Figs 7 and 8: 
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Fig. 8 Power gain and efficiency versus load power. 


VcE = 24 V; f = 900 MHz; Ty = 25 °C; Reh mb-h = 0,8 K/W; class-B operation; typical values. 


RUGGEDNESS 


The device is capable of withstanding a full ioad mismatch (VSWR = 50) through all phases, at rated 
load power and supply voltage (Ty = 25 °C; Reh mb-h = 0,8 K/W). 
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U.H.F. power transistor BLV99 


800 850 900 950 1000 800 850. 900 950 1000 
f (MHz) f (MHz) 


Fig. 9 Input impedance (series components). Fig. 10 Load impedance (series components). 


800 850 900 950 1000 
f (MHz) 


Fig. 11 Power gain versus frequency. 


Conditions for Figs 9, 10 and 11: 


Vce = 24V;P,_ = 2 W; f = 800 — 960 MHz; Rip mb-h = 0,8 K/W; Th = 25 OC; class-B operation; 
typical values. 
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BLW29 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile. 
transmitters with a nominal supply voltage of 13,5 V. Because of the high gain and excellent power 
handling capability, the transistor is especially suited for design of wide-band and semi-wide-band 
v.h.f. amplifiers. Together with a BFQ42 driver stage, the chain can deliver 15 W with a maximum 
drive power of 120 mW at 175 MHz. The transistor is resistance stabilized and is guaranteed to with- 
stand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Tp, = 25 °C 


mode of operation 


c.w. class-B 180 — j54 


c.w. class-B typ. 10,5 — 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. 


|< 0,14 
metal 
BeO 
ceramic 
| 98max i< 
27,6 7Z69881.3 
24,9 
_{— 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
_Collector-emitter voltage (VpF = 0) 


peak value VCESM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) VEBO max. 4 Vv 
Collector current (average) IC(AV) max. 2,75 A 
Collector current (peak value); f > 1 MHz IcmM max. 8A 
R.F. power dissipation (f > 1 MHz); Trp = 25 °C Prt max. 53 W 
Storage temperature T stg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 
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f 21 MHz. 
THERMAL RESISTANCE (dissipation = 15 W; Typ = 77 OC, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 3,7 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 3,05 K/W 
From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 

Vee =0; Ic =15 mA V(BR)CES > 36 V 
Collector-emitter breakdown voltage 

open base; Ic = 100 mA V(BR)CEO > 18 V 
Emitter-base breakdown voltage 

open collector; |— =5 mA V(BR)EBO > 4vV 
Collector cut-off current 

VBE = 0; Veg = 18 V ICES < 5 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo a 4 mJ 

RBe = 10 2 ESBR a> 4 mJ 
D.C. current gain* 

i : ae typ. 40 

Ic =1,75 A; Vcp =5V hfe 10 to 80 
Collector-emitter saturation voltage* 

Ic=5A;Ip=1A VCEsat typ. 1,5 V 
Transition frequency at f = 100 MHz* 

—le = 1,75 A; Veg = 13,5 V fy typ. 900 MHz 

—le =5 A; Vcgp=13,5 V ig typ. 825 MHz 
Collector capacitance at f = 1 MHz 

le = 1e=0; Vep = 13,5 V Co typ. 43 pF 
Feedback capacitance at f = 1 MHz 

lc = 100 mA; VcgF = 13,5 V Cre typ. 27 pF 
Collector-stud capacitance Ces | typ. 2 pF 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 


March 1978 505 


7277583 


Reese SAAS SRR ERAS 


BREE RENAE 


Bases eee eae 


+ N 


Sh RRERR ED. SAN REARS ERARAERREEA 
GRaRe Rea AERA ERE 


Oo Lu Oo © 


io) 


20 


Vep (V) 


10 


5 
Tj = 25 °C. 


lp = 0; f= 1 MHz; Tj = 25 °C. 


Fig. 5 Ie 
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V.H.F. power transistor 


a RIE A TARO 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Th = 25 9C 
f (MHz) | Voce (V) | PL (W) | Pg (W) Gp (dB) |Ic (A) (%) 7 (2) 
175 13,5 15 <5 > 10 <1,85 >60 1,3 + j0,68 
175 12,5 15 typ. 1,34 typ. 10,5! typ. 1,8 typ. 67 _ 
L4 L7 C6 
~LZZZA 4 0 50.2 


7277591.1 


Figo. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C6 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 1 nF ceramic capacitor 

C5 = 100 nF polyester capacitor 


L1=% turn Cu wire (1,6 mim); int. dia. 6,0 mm; leads 2 x 5mm 

L2 = L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = L4=strip (12 mm x 6 mm}; taps for C3a and C3b at 5 mm from transistor 

L5 = 4% turns closely wound enamelled Cu wire (1,6 mim); int. dia. 6,0 mm; leads 2 x 5mm 
L7 = 2 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 6,0 mm; leads 2 x 5 mm 


L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 
R1=R2=10Q carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 


cn DARIEN PADMA SOE A ITA ANCA PRED 2 SADA ACL 
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APPLICATION INFORMATION (continued) 


159 


7277571.1 


7277572 
Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor 
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Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 175 MHz; 
— Vce = 13,5 V; —- —- — Veg = 12,5 V. —— Vce = 13,5 V; — — — Veg = 12,5 V. 
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Fig. 11 R.F. SOAR (short-time operation 
Ral [cae RERES during mismatch); f = 175 MHz; Tp, = 70 °C; 
INAIN TT TN ETT TT Rth mb-h = 0,45 K/W ; VcEnom = 13,5 V or 
LINEN IN TEN! 12,5 V; Ps = PSnom at VCEnom and 

VSWR = 1 


ING The transistor has been developed for use with 
SSSR REE unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible 
output power under nominal conditions 
(VSWR = 1 ), as a function of the expected 
supply over-voltage ratio with VSWR as para- 
meter. 
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The graph applies to the situation in which the 
drive (Ps/PSpgm) increases linearly with supply 
over-voltage ratio. 
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OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 Q is recommended to avoid 


oscillation. This resistor must be effective for r.f. only. 
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Fig. 12. 
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25 °C. 


Typical values; Vce = 13,5 V; Py = 15 W; 


Conditions for Figs 12, 13 and 14: 
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Fig. 14. 
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BLW31 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile 
transmitters with a nominal supply voltage of 13,5 V. Because of the high gain and excellent power 
handling capability, the transistor is especially suited for design of wide-band and semi-wide-band 

v.h.f. amplifiers. Together with a BFQ43 driver stage, the chain can deliver 28 W with a maximum drive 
power of 250 mW at 175 MHz. The transistor is resistance stabilized and is guaranteed to withstand 
severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 OC 
mode of operation 


c.w. class-B 


13,5 380 + j40 
c.w. class-B 12,5 = 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. 
5,9 
I< 0,14 
metal 
BeO 
ceramic 
9,8 max 
27,6 7269881.3 <-— 
24,9 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max.0,85Nm | De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Ver = 0) 
peak value 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f > 1 MHz 

R.F. power dissipation (f > 1 MHz); Tmp = 25 OC 
Storage temperature 


Operating junction temperature 


7Z77592 


Fig. 2 D.C. SOAR. 


THERMAL RESISTANCE (dissipation = 25 W; Tmp = 81 OC, i.e. Ty = 70 °C) 


From junction to mounting base (d.c. dissipation) 
From junction to mounting base (r.f. dissipation) 
From mounting base to heatsink 
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VCEO 
VEBO 
IC(AV) 
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d.c. operation 
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25 


0 50 


nent f aseziare 

r.f. Operation 

Py derate by Rae ee 
0, 48 w/°c 


byO39W/°c IN] | {| [ | [| 
PINE T [TI 


Reales Peale died lal 2) ele Ig 
Pole IW ae aed esbaleaicd 
eee anes eee 
ee ee ca 
Sate eee eae 


max. 36 V 
max. 18 V 
max. 4V 
max 6A 
max. 15 A 
max. 96 W 


—65 to+ 150 °C 


max. 200 °C 
MERLSELL 


aS ee 


100 150, 
TH (°C) 


Fig. 3 R.F. power dissipation; Vege < 16,5 V; 


f 2 1 MHz. 


Rth j-mb(dc) 
Rth j-mb(rf) 
Rth mb-h 


2,4 K/W 
1,85 K/W 
0,45 K/W 


V.H.F. power transistor BLW31 


CHARACTERISTICS 


Tj = 25 9C 
Collector-emitter breakdown voltage 

VBE = 90; Ic =25mA V(BR)CES > 36 V 
Collector-emitter breakdown voltage 

open base; Ic = 100 mA V(iBR)CEO > 18 V 
Emitter-base breakdown voltage 

open collector; lp = 10 mA V(iBR)EBO => 4V 
Collector cut-off current 

Vee = 0; Veg = 18 V ICES a 10 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base ESBO > 8 mJ 

Reg = 10 Q Esper > 8 mJ 
D.C. current gain* 

_ ms typ. 40 

Ic =3,5A;VcE=z5V hee 10 to 80 
Collector-emitter saturation voltage* 

Ic=10A;Ip=2A VCEsat typ. 18V 
Transition frequency at f = 100 MHz* 

—Ie = 3,5 A; Vcp = 13,5 V fT typ. 850 MHz 

—Ie = 10 A; Veg 13,5 V fr typ. 700 MHz 
Collector capacitance at f = 1 MHz 

le = le = 0; Veg = 13,5 V Co typ. 92 pF 
Feedback capacitance at f = 1 MHz 

Ie = 100 mA; Vcr = 13,5 V Cre typ. 58 pF 

Collector-stud capacitance Cos typ. 2 pr = 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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V.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 9C 


Ps (W) Gp (dB)| Ic (A) 9 (%) 


f (MHz) Vce (V) 


175 13,5 


<3,45 >60 0,9+j0,9 | 380 + j40 

175 12,5 = 

T | L5 L8 C6 
C3a TUE 12224 0 502 
Cl 1 
| C7 
502 0 V7 / / 7 ‘<@ L6 
\hy, 
L4 


RI i il L3° A 7Z77603.1 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor 

C5 = 100 nF polyester capacitor 

C6 = 7 to 100 pF film dielectric trimmer (cat. no. 2222 809 07015) 


L1=% turn Cu wire (1,6 mm); int. dia. 6,0 mm; leads 2 x 5 mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm: leads 2 x 5 mm 
L3 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 3% turns closely wound enamelled Cu wire (1,6 mm) int. dia. 6,0 mm; leads 2 x 5 mm 

L8 = 1 turn Cu wire (1,6 mm) int. dia. 6,0 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16", 


R1 = R2 = 10 2 carbon resistor 
Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 


September 1978 


515 


7277574 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor 


7277599 
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Fig. 9 Typical values; f = 175 MHz; 
—— Vce = 13,5 V; — — — Veg = 12,5 V. 
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Fig. 10 Typical values; f = 175 MHz; 

—— Veg = 13,5 V; — — — Veg = 12,5 V. 


Fig. 11 R.F. SOAR (short-time operation 
during mismatch); f = 175 MHz; Tp = 70 °C; 
Rth mb-h = 9,45 K/W; VcEnom = 13,5 V or 
12,5 V; Ps = Pgnom at VCEnom and 

VSWR = 1 


The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible 
output power under nominal conditions 
(VSWR = 1), as a function of the expected 
supply over-voltage ratio with VSWR as para- 
meter. 


The graph applies to the situation in which the 
drive (Ps/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLW32 


U.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for 
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation 
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an 
optimum temperature profile on the crystal area. The combination of optimum thermal design and the 
application of gold sandwich metallization realizes excellent reliability properties. 


The transistor has a %4”’ capstan envelope with ceramic cap. 
QUICK REFERENCE DATA 


R.F. performance 


mode of operation 


fvision Gp 
MHz dB 
class-A; linear amplifier > 0,5 > 11 


typ. 0,63 typ. 12,2 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA 


5 Dimensions in mm 
Fig. 1 SOT-122. 7 5,5 Ra 


y 
= oe 


metal 
BeO 
ceramic 


8-32UNC 


Mae 
7276390.4 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 
(peak value); Vag = 0 


open base 
Emitter-base voltage (open collector) 


Collector current 
d.c. or average 


(peak value); f > 1 MHz 
Total power dissipation up to Tmpb = 25 °C 
Storage temperature 


Operating junction temperature 


7Z77704.1 
2 


ia “ae 
el \ 
ae Sie 
RS CONG 


(1) Second breakdown limit (independent 
of temperature). 


Fig. 2 D.C. SOAR. 


THERMAL RESISTANCE (see Fig. 4) 


From junction to mounting base 


(dissipation = 3,75 W; Tmpb = 72,3 °C; i.e. Th = 70 °C) 


From mounting base to heatsink 
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Rthj-mb = 
Rth mb-h 


VCESM max. 50 V 
~VecEO max. 30 V 
VEBO max. 4V 


max. 650 mA 


ICM max 1000 mA 
Prot max. 10,8 W 


max. 200 °C 


7277705.1 
eRe a 
Rae eal 
BERS a 

eae ee a 

ia Val ES Be i 

td eal El 

pee Se de ea 
ates a 
fob a 
eRe |_| 
aes ze a 
| | NAL I et 
REA E peaches each 
HEER. SG aane 
pa isee 
Rees Baas 
See NERER 
aaa aae a. See 
fee ples ZEn.@ 
Rea ee SERRis 
ERaRRER Pepsi 
pate Ves sa ZEREae 
anne ee eaes 
Pon es Pala Pines 
Peps E eee 
RRR eae ae aE 
ZR ES BeENe 
SeERaeS ERR ee 
pee Nie ee eet 
ERE REP RRR EER 


50 a (°C) 100 


Fig. 3 Power derating curve vs. temperature. 
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U.H.F. linear power transistor 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
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BLW32 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector-emitter breakdown voltage 


VBE =O; Ic=2mA : V(BR)CES 
open base; Ic = 15mA V(BR)CEO 
Emitter-base breakdown voltage 
open collector; l- = 1 mA V(BR)EBO 
Collector cut-off current 
VBE = 90; Vce = 30 V ICES 
VBE = 9; VceE = 30 V; Tj = 175 9C ICES 
D.C. current gain * 
Ic = 150 mA; Vcg = 25 V hee 
Ic = 150 mA; VE = 25 V; Tj = 175 OC hee 
Collector-emitter saturation voltage * 
Ic = 300 mA; Ig = 30mA VCEsat 
Transition frequency at f = 500 MHz ** 
—le = 150 mA; Veg = 25 V fT 
—le = 300 mA; Vcp = 25 V | . fT 
Collector capacitance at f = 1 MHz 
le =le=0; Vep = 25 V | Cee 
Feedback capacitance at f = 1 MHz | 
“> Collector-stud capacitance Cog 


* Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** Measured under pulse conditions: tp < 50 us; 6 < 0,01. 
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U.H.F. linear power transistor BLW32 


7278616 7278618 


0 250 500 |, (ma) 750 0 10 20 Veg (v) 30 


Fig. 5 Typical values; Tj = 25 OC. Fig.6 Ip =1,=0; f= 1 MHz; Tj = 25 OC, 
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Fig. 7 Vcp = 25 V; f = 500 MHz; Tj = 25 OC. 
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BLW32 | 


APPLICATION INFORMATION 


fvision (MHz) 
860 
860 
860 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


es mB) 


—4 C15 7 


[es [evo or C12 |C13 |C14 | + 


+Vpp +Voc 
Fig. 8 Test circuit at fyjsign = 860 MHz. 


7277950.2 


List of components: 


C1 = C7 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 05003) 

C2 = C6 = C8 = 1 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) placed 24 mm, 17 mm 
and 45 mm respectively from transistor edge 

C3 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 

C4 = C5 =3 pF multilayer chip capacitor (ATC 100A-3RO-C-PX-50) 

C9 = C12 = 1 nF chip capacitor 

C10 = 100 nF polyester capacitor 

C11 = C13 = 470 nF polyester capacitor 

C14 = 10 nF polyester capacitor 

C15 = 3,3 wF/40 V solid aluminium electrolytic capacitor 


L1 = stripline (5,0 mm x 4,5 mm) | 

L2 = stripline (13,2 mm x 4,5 mm) 

L3 = stripline (15,0 mm x 4,5 mm) 

L4 = micro choke 0,47 wH (cat. no. 4322 057 04770) 

L5 = 4 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; leads 2 x 4mm 
L6 = stripline (37,0 mm x 4,5 mm) 

L7 = stripline (13,5 mm x 4,5 mm) 


L1; L2; L3; L6 and L7 are striplines ona double Cu-clad printed-circuit board with PTFE fibre-glass 
dielectric (e, = 2,74); thickness 1/16”. 


Component layout and printed-circuit board for 860 MHz test circuit are shown in Fig. 9. For bias 
circuit see Fig. 10. 
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U.H.F. linear power transistor BLW32 


eee An: eS Se 


’ 


46 mm 


7278878 
Fig. 9 Component layout and printed-circuit board for 860 MHz test circuit. 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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BLW32 


ANE List of components: 

C1 = 100 pF ceramic capacitor 

C2 = C3 = 100 nF polyester capacitor 

C4 = 10 wF/25 V solid aluminium 
electrolytic capacitor 


+V 
“© R1= 150 Q carbon resistor (0,25 W) 
R2 = 100 2 preset potentiometer (0,1 W) 
R3= 82 Q carbon resistor (0,25 W) 
6 R4 = R5 = 2,2 kQ carbon resistor (0,25 W) 
R6 = 12 Q carbon resistor (0,5 W) 
R7 = R8 = 820 Q carbon resistor (0,25 W) 
R9 = 33 Q carbon resistor (0,25 W) 
D1 = BZY88-C3V3 
D2 =BY206 
‘ TR1 = BD136 
7277949 
Fig. 10 Bias circuit for class-A amplifier at 
50 7278624. 1 
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Fig. 11 Intermodulation distortion (dj,,)* and cross-modulation 
distortion (dgp,)** as a function of output power. Typical values; 
Vce = 25 V; Ic = 150 mA; fyision = 860 MHz; —-—— Tp = 25°C; 
—— Ty = 70°C. : 

Information for wideband application from 470 to 860 MHz available on request. 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal < —75 dB. 
** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (der) is ‘the voltage variation (%) of sound carrier when vision carrier 
_ is switched from 0 dB to —20 dB. 
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BLW32 
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U.H.F. linear power transistor 


7277707.1 


1 a os 


Le 
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impedance (series components). 


Load 


Fig. 13 


Fig. 12 Input impedance (series components). 


id 
= 
ae) 
Cc 
G 
9 
— 
=) 
= 
“A 
i 
iL 
dae 
© 
aa 
a) 
c 
© 
= 
<<) 
Cc 
) 
© 


150 mA; 


Typical values; Veg = 25 Vi ic 


Ruggedness 


The BLW32 is capable of withstanding a load 


mismatch (VSWR = 50 through all phases) 


under the foliowing conditions: 


25 Vi ic = 150 mA; 


1 W. 


70 °C and Py 


f= 860 MHz; Vee 


Th 


Fig. 14. 
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U.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for 
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation 
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an 
optimum temperature profile on the crystal area. The combination of optimum thermal design and the 
application of gold sandwich metallization realizes excellent reliability properties. 


The transistor has a %"’ capstan envelope with ceramic cap. 
QUICK REFERENCE DATA 


R.F. performance 


fyision 
MHz 


mode of operation 


> 10,0 
typ. 10,5 


1,0 
typ. 1,15 


class-A; linear amplifier 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensions in mm 
? 5,9 
Fig. 1 SOT-122. 7 55 Na ! 1,52 


~~! 7,6max 


27,6 
ee eee 24.9 peer ate eens 7Z76390.4 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage 


(peak value); Vp¢ = 0 VcESM max. 50 V 

open base VCEO max. 30 V 
Emitter-base voltage (open collector) | VEBO max. 4 Vv 
Collector current 7 

d.c. or average - Ic max. 1,25 A 

(peak value); f > 1 MHz IcmM max. 19 A 
Total power dissipation up to Tp = 25 °C | Prot max. 19,3 W 
Storage temperature T stg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 


277711.1° 
7Z277710.1 30 
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(1) Second breakdown limit (independent 
of temperature). | 


Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature. 


THERMAL RESISTANCE (see Fig. 4) 


From junction to mounting base 
(dissipation = 7,5 W; Tmp = 74,5 °C; i.e. Th = 70 °C) Rthjmb == 10,1 K/W 
From mounting base to heatsink Rthmb-h = 0,6 K/W 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 


heatsink and junction temperature as parameters. (Rth mb-h 


0,6 K/W.) 


Example 


= 300 mA; Ty, = 70 °C. 


25V; Ic 
10,7 K/W 


150 °C 


Nominal class-A operation: Vcg 


max. 
max. 


Rth j-h 
T; 


Fig. 4 shows: 


j 


Typical device: Rtp j-h 


8,25 K/W 
132 °C 


typ 
typ. 


Tj 
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BLW33 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector-emitter breakdown voltage 


VpE=0;Ic=4mA ViBR)CES > 50 V 

open base; Ic = 30 mA V(BR)CEO => 30 V 
Emitter-base breakdown voltage 

open collector; |_ = 2mA V(iBR)EBO => 4v 
Collector cut-off current 

Vee = 0; VcE = 30 V ICES < 1,0 mA 

VBE = 0; Vee = 30 V; Tj = 175 OC ICES < 2,5 mA 
D.C. current gain 

= . - a 20 

Ic = 300 mA; VCE 25 V hee fp AO 

Ic = 300 mA; VcE = 25 Vi T= 175 °C hee < 120 
Collector-emitter saturation voltage * 

Ic = 600 mA; Ip = 60 mA VCEsat typ. 450 mV 
Transition frequency at f = 500 MHz ** 

—Ie = 300 mA; Vcp = 25 V fr typ. 3,4 GHz 

—lIe = 600 mA; Vcp = 25 V fy typ. 3,1 GHz 
Collector capacitance at f = 1 MHz 

le =1e=0; Vep=25V Co typ. 6,6 pF 
Feedback capacitance at f = 1 MHz 

—s Collector-stud capacitance Cos typ. 1,2 pF 


* Measured under pulse conditions: ty < 300 ys; 6 < 0,02. 
** Measured under pulse conditions: ty < 50 us; 6 < 0,01. 
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U.H.F. linear power transistor BLW33 
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Fig. 6 IE = lg = 0; f= 1 MHz; Tj = 25 OC, 
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Fig. 7 Vog = 25 V; f = 500 MHz; T; = 25 OC. 
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APPLICATION INFORMATION 


fvision (MHz) 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 


corresponds to peak sync level. 


T.U.T. 
602 ir ST tg gg (P L7 C7 tg 802 
ist 
Z 
YZ 
C2 | L4 C8 
L6 = C15 . 
C9 {C10 {C11 3 «C12 (C13 |c14 | + 
+VeB *Vcc 7278876.1 


Fig. 8 Test circuit at fyisig9n = 860 MHz. 
List of components: 


C1 = C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 05003) 

C2 = C6 = C8 = 1 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) placed 24 mm, 8 mm 
and 46 mm respectively from transistor edge 

C4 = C5 =4,3 pF multilayer chip capacitor (ATC 100A-4R3-C-PX-50) 

C7 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 

C9 = C12 = 1 nF chip capacitor 

C10 = 100 nF polyester capacitor 

C11 = C13 = 470 nF polyester capacitor 

C14 = 10 nF polyester capacitor 

C15 = 3,3 uF/40 F solid aluminium electrolytic capacitor 


L1 = stripline (5,2 mm x 4,5 mm) 

L2 = stripline (13,2 mm x 4,5 mm) 

L3 = stripline (15,0 mm x 4,5 mm) — 

L4 = micro choke 0,47 wH (cat. no. 4322 057 04770) 

L5 = stripline (see Fig. 9 printed-circuit board layout) 

L6 = 4 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,5 mm: leads 2 x 4mm 
L7 = stripline (37,0 mm x 4,5 mm) 

L8 = stripline (13,5 mm x 4,5 mm) 


L1; L2; L3; L5; L7 and L8 are striplines on a double Cu-clad printed-circuit board with PTFE fibre- 
glass dielectric (€, = 2,74); thickness 1/16”. 
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U.H.F. linear power transistor BLW33 


For bias circuit see Fig. 10. 


7278880 


‘7278879 


Fig. 9 Component layout and printed-circuit board for 860 MHz test circuit. 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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Fig. 10 Bias circuit for class-A linear amplifier 
at fyision = 860 MHz. 
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List of components: 


C1 = 100 pF ceramic capacitor 

C2 = C3 = 100 nF polyester capacitor 

C4 = 10 wF/25 V solid aluminium 
electrolytic capacitor 

R1 = 150 Q carbon resistor (0,25 W) 

R2 = 100 2 preset potentiometer (0,1 W) 

R3= 822 carbon resistor (0,25 W) 

R4 = R5 = 2,2 kQ carbon resistor (0,25 W) 

R6 = 6 Q; parallel connection of 2 x 12 Q 
carbon resistors (0,5 W each) 

R7 = R8 = 820 & carbon resistor (0,25 W) 

R9 = 33 2 carbon resistor (0,25 W) 


D1 = BZY88-C3V3 


D2 = BY206 
TR1 = BD136 


7278621.1 
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Fig. 11 Intermodulation distortion (dj,,)* and cross-modulation 
distortion (dgp_)** as a function of output power. Typical values; 
VcE = 25 V; Ic = 300 mA; fyjsion = 860 MHz; ——— Tp = 25 °C; 


—— Ty, = 70°C. 


Information for wideband application from 470 to 860 MHz available on request. 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 


dB corresponds to peak sync level. 
Intermodulation distortion of input signal < —75 dB. 


** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 


level. 


Cross-modulation distortion (dg~,) is the voltage variation (%) of sound carrier when vision carrier 


is switched from O dB to —20 dB. 
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U.H.F. linear power transistor 
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Fig. 12 Input impedance (series components). 
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Fig. 13 Load impedance (series components). 


Conditions for Figs 12, 13 and 14: 


Typical values; Vcg = 25 V; lc = 300 mA; 
Th = 70 OC. 


Ruggedness 

The BLW33 is capable of withstanding a load 
mismatch (VSWR = 50 through all phases) 
under the following conditions: 

f = 860 MHz; Vcg = 25 V; Ic = 300 mA; 

Th = 70 °C and Py = 2 W. : 
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BLW34 


U.H.F. LINEAR POWER TRANSISTOR 


-N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for 
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation 
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an 
optimum temperature profile on the crystal area. The combination of optimum thermal design and the 
application of gold sandwich metallization realizes excellent reliability properties. 


The transistor has a %4’’ capstan envelope with ceramic cap. 
QUICK REFERENCE DATA 


R.F. performance 


mode of operation tvision 
MHz 


> 9 
typ. 10,2 


> 1,8 
typ. 2,15 


class-A; linear amplifier 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensions in mm 


3,25 


2,80 ~ 
12,0 5,6 
11,0 max 
7Z76390.4 

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 

(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 

(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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U.H.F. linear power transistor 
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CHARACTERISTICS. 
Tj = 25 OC unless otherwise specified 


Collector-emitter breakdown voltage 

VBE=0; Ic =8mA 

open base; Ic = 60 mA 
Emitter-base breakdown voltage 

open collector; Il— = 4mA 
Collector cut-off current 

Vee = 0; VcgE = 30 V 

Vee = 0; Veg = 30 V; Tj = 175°C 
D.C. current gain 

Ic = 600 mA; Veg = 25 V- 


Ic = 600 mA; VE = 25 V; T; = 175 OC 
Collector-emitter saturation voltage * 

lc = 1,2 A; lp =0,12 A | 
Transition frequency at f = 500 MHz ** 

—le = 0,6 A; Veg = 25 V 

—le= 1,2 A; Vep = 25 V 
Collector capacitance at f = 1 MHz 

le =1.=0; Vep=25V 
Feedback capacitance at f = 1 MHz 

Ic = 40 mA; Voce = 25 V 


—» Collector-stud capacitance 


* Measured under pulse conditions: ty < 300 us; 6 < 0,02. 
** Measured under pulse conditions: ty < 50 us; 6 < 0,01. 
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Tj = 25 OC: 


Fig. 5 Typical values; 
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APPLICATION INFORMATION 


a Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


T.U.T. Be 
L2 (P L6 L7 50 82 
7 C6 
| c3]Cc4 
L3 
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= . —5 C13 
c7 {C8 |C9 C10 {C11 {C12 | + 


7277948.2 
+VepB +Vcc 


Fig. 8 Test circuit at fyjsign = 860 MHz. 


List of components: 


C1 = C5 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 

C2 = C6 = 1 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) placed 13,5 mm and 46 mm 
respectively from transistor edge 

C3 = C4 = 2 pF multilayer chip capacitor (ATC 100A-2RO-C-PX-50) 

C7 = C10 = 1 nF chip capacitor 

C8 = 100 nF polyester capacitor 

C9 = C12 = 470 nF polyester capacitor 

C11 = 10 nF polyester capacitor 

C13 = 3,3 wF/40 V solid aluminium electrolytic capacitor 


L1 = stripline (9,2 mm x 7,0 mm) 

L2 = stripline (14,2 mm x 7,0 mm) 

L.3 = micro choke 0,47 pH (cat. no. 4322 057 04770) 

L4 = stripline (see Fig. 9 printed-circuit board layout) 

L5 = 34 mm straight Cu wire (1,0 mm); height above print 3,3 mm 
L6 = stripline (41,0 mm x 7,0 mm) 

L7 = stripline (8,7 mm x 7,0 mm) 


L1; L2; L4; L6 and L7 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass 
dielectric (e, = 2,74); thickness 1/16”. 


Component layout and printed-circuit board for 860 MHz test circuit are shown in Fig. 9. For bias 
circuit see Fig. 10. 


September 1979 


U.H.F. linear power transistor BLW34 


7278882 


—__ WH WY 98 nm 


7278877 


Fig. 9 Component layout and printed-circuit board for 860 MHz test circuit. 
The circuit and the components are situated on one sode of the PTFE fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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Fig. 10 Bias circuit for class-A linear amplifier at 


Vision = 860 MHz. 
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List of components: 


C1 = 100 pF ceramic capacitor 
C2 = C3 = 100 nF polyester capacitor 
C4 = 10 wF/25 V solid aluminium 
electrolytic capacitor 
R1 = 150 Q carbon resistor (0,25 W) 
R2 = 100 2 preset potentiometer (0,1 W) 
R3= 82 QQ. carbon resistor (0,25 W) 
R4 = R5 = 2,2 kQ. carbon resistor (0,25 W) 
R6 = 2,8 Q: parallel connection of 
2 x 5,6 2 carbon resistors (0,5 W each) 
R7 = R8 = 820 Q. carbon resistor (0,25 W) 
R9 = 33 Q carbon resistor (0,25 W) 


D1 =BZY88-C3V3 
D2 =BY206 
TR1 = BD136 


7Z78622.1 
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Fig. 11 Intermodulation distortion (djy,)* and cross-modulation distortion (dep,)** 
as a function of output power. Typical values; Vcg = 25 V; Ic = 600 mA; 
fvision = 860 MHz; ——— Ty, = 25°C; —— Ty = 70°C. 


information for wideband application from 470 to 860 MHz available on request. 


* 


dB corresponds to peak sync level. 


Intermodulation distortion of input signal < —75 dB. 
** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 


level. 


Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 


Cross-modulation distortion (dey) is the voltage variation (%) of sound carrier when vision carrier 


is switched from 0 dB to —20 dB. 


546 


September 1981 


U.H.F. linear power transistor | BLW34 
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BLW5SOF 


H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in class-A, AB and B operated, 
industrial and military transmitters in the h.f. and v.h.f. band. Resistance stabilization provides 
protection against device damage at severe load mismatch conditions. Matched hr¢ groups are 
available on request. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 
R.F. performance 


mode of operation} Vcr 


s.s.b. (class-A) O - 16 (P.E.P.) 


s.s.b. (class-AB) 10 - 65 (P.E.P.) 

* At 65W P.E.P. 

MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 


25,2 
max 
72Z77386.2 <—_ 
Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 
A Recommended screw: cheese-head 

7,5 4-40 UNC/2A 
max 


Heatsink compound must be applied sparingly 
and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW50F 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (Vpe = 0) 


peak value VCESM max. 110 V 
Collector-emitter voltage (open base) VCEO max. 55 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 2,5 A 
Collector current (peak value); f > 1 MHz Iom max. 7,5 A 
D.C. and r.f. (f > 1 MHz) power dissipation; Tmp = 25 °C Prot Prt =-s max. 94 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 

a. 7282818 150 7282819 
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Fig. 2 D.C. SOAR. Fig. 3 Power derating curves vs. temperature. 


| Continuous d.c. and r.f. operation 
|| Short-time operation during mismatch 
THERMAL RESISTANCE (dissipation = 54 W; Tmp = 86 °C, i.e. Th = 70 °C) 


From junction to mounting base 
(d.c. and r.f. dissipation) Rthj-mb = 2,1 K/W 


From mounting base to heatsink Rthmb-h = 0,3 K/W 
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H.F./V.H.F. power transistor BLW50F 


CHARACTERISTICS 


Tj = 25 0C 
Collector-emitter breakdown voltage ; 

Vee =90; Ic =25mA V(BR)CES > 110 V 
Collector-emitter breakdown voltage 

open base; Ic = 100 mA V(BR)CEO > 55 V 
Emitter-base breakdown voltage 

open collector; l— = 10 mA V(BR)EBO > 4V 
Collector cut-off current 

Vee = 90; VceE = 55 V ICES < 10 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 8 mJ 

Ree = 1022 Esper > 8 mJ 
D.C. current gain* 

typ. 25 

lo=1,2A; Voce =5V hee eee Apa 
D.C. current gain ratio of matched devices* 

Ilc=1,2A; Vege =5V heeq/hfeo < 1,2 
Collector-emitter saturation voltage* 

Ic =3,0A; Ip =0,6A VCEsat typ. 1,2 V 
Transition frequency at f = 100 MHz* 

—le=1,2 A; Veg =45V ft typ. 490 MHz 

—le = 4,0 A; Veg =45V fT typ. 540 MHz 
Collector capacitance at f = 1 MHz 

IE =1e=0; Vop =45 V Co typ. 53 pF 
Feedback capacitance at f = 1 MHz | . 

Ic = 50 mA; VceE =45 V Cre typ. 35 pF 
Collector-flange capacitance Cof typ. 2 pF 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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40 V; Tmpb = 25 °C. 
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H.F./V.H.F. power transistor . BLW50F 


APPLICATION INFORMATION 
R.F. performance in s.s.b. class-A operation (linear power amplifier) 
VcE = 45 V; f1 = 28,000 MHz; fo = 28,001 MHz 


output power 
WwW 


> 16 (P.E.P.) 
typ. 17 (P.E.P.) 


> 19,5 
typ. 20,5 


502 o— oad i L3 i‘ 
C2 Ro) il L2 4 


+ C5 
C3 C4 YI 
C7 R3 
(4 ‘7 | {d SN 


Fig. 8 Test circuit; s.s.b. class-A. 


List of components in Fig. 8: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 

C4 = 4,7 »F/16 V electrolytic capacitor 

C5 = 1 wF/75 V solid tantalum capacitor 

C6 = C7 = 47 nF polyester capacitor (100 V) 
C8 = 68 pF ceramic capacitor (500 V) 

C9 = 3,9 nF ceramic capacitor 


L1 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; leads 2 x 5mm 

L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 1,05 nH; 15 turns enamelled Cu wire (1,0 mm); int. dia. 10,0 mm; length 17,4 mm; leads 2 x 5 mm 
L4 = 162 nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 7,0 mm; length 11,6 mm; leads 2 x 5 mm 


R1 = 1,6 92; parallel connection of 3 x 4,7 Q carbon resistors (+ 5%; 0,125 W) 
R2 = 47 Q2 carbon resistor (+ 5%; 0,25 W) 
R3 = 4,7 92 carbon resistor (+ 5%; 0,25 W) 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 cB. 
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= 28,001 MHz; Tp = 70 °C. 


45 V; f4 = 28,000 MHz; f2 


Fig. 9 Intermodulation distortion (see note on page 5) as a function of output power. Typical values; 


VCE 


November 1980 


654 


H.F./V.H.F. power transistor BLW50F 


R.F. performance in s.s.b. class-AB operation (linear power amplifier) 


Vce = 50 V; f; = 28,000 MHz; fo = 28,001 MHz 


output power 
Ww 


Ndt (%) Ic (A) 
at 65 W P.E.P. 


10 to 65 (P.E.P.) 


typ. 45 typ. 1,45 


L4 C9 : 
C1 L1 
5022 O C4 C7 
C25 oll hes = 313 Ml + 
R2 L2 fe \f 
7 


compensated bine. 


(R; <0,12) uy mca 
,, if 7282817 


Fig. 10 Test circuit; s.s.b. class-AB. 


List of components: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 

C4 = 120 pF ceramic capacitor (500 V) 

C7 = 150 pF ceramic capacitor (500 V) 

C8 = 47 wF/63 V electrolytic capacitor 

C9 = 3,9 nF ceramic capacitor 


L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 9 turns enamelled Cu wire (1,0 mm); int. dia. 10 mm; length 14,5 mm; leads 2 x 5 mm 
L4 =6 turns enamelled Cu wire (1,0 mm); int. dia. 6,5 mm; length 11,0 mm; leads 2 x 5 mm 


R1 = 2,4 &2; parallel connection of 2 x 4,7 Q carbon resistors 
R2 = 39 £2 carbon resistor 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 cB. 
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Fig. 12 Double-tone efficiency and power 


gain as a function of output power. 


P.E-P:- wa 


Fig. 11. Intermodulation distortion as a 


function of output power™*. 


Conditions for Figs 11 and 12: 


28,001 MHz; Ty, 


50 V; Ic(zs) = 50 mA; f1 = 28 


; typical values. 


= 25 °C; 


000 MHz; fa 


VCE= 


Ruggedness in s.s.b. operation 


50 through all phases) up to 


The BLW5OF is capable of withstanding full load mismatch (VSWR 


A5 W (P.E.P.) under the following conditions: 


0,3 K/W. 


28,001 MHz; Tp = 70 °C; Rth mb-h = 


50 V; fy = 28,000 MHz; fo 


VCE 
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H.F./V.H.F. power transistor BLW50F 
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Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) 
as a function of frequency. 


Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions for Figs 13 and 14: 
Voce = 50 V; Ic(zs) = 50 mA; Py = 60 W; Ty = 25 9¢C; Z; = 162. 
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BLW60 


VHF. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial 
and military transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized. 
Every transistor is tested under severe load mismatch conditions with a supply over-voltage to 15 V. 
Matched hre¢ groups are available on request. 


It has a plastic encapsulated stripline package. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C 


mode of operation | VcE 


c.w. (class-B) 12,5 

s.s.b. (class-AB) 12,5 

MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-56. 


|< 0,14 


10-32 UNF 


OT 
—-| 965max je 11,5 >} 5,75 La 
f 7 max 
<< 27 max Days 7260000.5 a 

When locking is required an adhesive is preferred instead of a lock washer. 
Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max. 4,9 mm. 

(15 kg cm) Mounting hole to have no burrs at either end. 

max. 1,7 Nm De-burring must leave surface flat; do not chamfer or 
(17 kg cm) countersink either end of hole. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW60 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Collector-base voltage (open emitter) 


peak value VCBOM Max. 36 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) | | VEBO max. 4 V 
Collector current (average) Ic(AV) max. 8 A 
Collector current (peak value); f 2 1MHz Iom max. 20 A 


Total power dissipation at T}, = 70 °C 
£21 MHz; Vag = 15 V; Ren mb-h = 0,3 K/W 
Derate by 0,5 W/K_ for 50 °C = Ty = 100 °C Prot max. 65 W 
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Storage temperature T stg -65 to +200 °C 
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V.H.F. power transistor BLW 60 


CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Breakdown voltages 


Collector-base voltage 7 
open emitter; Ic = 100 mA V(BR)CBO > 36 V 


Collector-emitter voltage 
open base; Ic = 100 mA V(BR)CEO > 18 V 


Emitter-base voltage 
open collector; Im = 25 mA V(BR)EBO 4 V 
Transient energy 


L = 25 mH; f = 50 Hz 


open base E > _8& ms 
-VBE = 1,5 V; Rp = 33 E > 8 ms 
D.C. current gain 
Ic =1A;VcR= SV HERE 20 to 100 
D.C. current gain ratio of matched devices 
Ic =1A;VoR= SV 7 hepri/hpR2< LZ 
Transition frequency 
Ic = 6A; VoR=10V fr typ. 550 MHz 


Collector capacitance at f = 1 MHz 
typ. 120 pF 


Ip =1, = 0; Vopz=15V Co 2 160 pF 
Feedback capacitance 

Iq = 200 mA; Voz = 15 V Cre typ. 80 pF 
Collector-stud capacitance | Cogs typ. 2 pF 
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V.H.F. power transistor BLW60 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Th = 25 °C 

f VCE 
MHz 
175 12,5 

cg 
- TUT. a 
LI (Pr CSL ce 
502 (0) de) L5 = C10 
C2 C3 C4 | | 
‘/ 7 7 


j oa iL aed 
C8 
. 4 TZBNNT 


| : il La 
L3 il |e 


VB 


Fig. 6: Test circuit; c.w. class-B. 


List of components: 


C1 = 2 to 20 pF film dielectric trimmer 

C2 = 4 to 40 pF film dielectric trimmer 

C3 = C4 = C5 = C6 = 56 pF ceramic capacitor 
C7 = 100 pF ceramic capacitor 

C8 = 100 nF polyester capacitor 

C9 = 4 to 80 pF film dielectric trimmer 

C10 = 4 to 60 pF film dielectric trimmer 


L1=1% turns enamelled Cu wire (1,6 mm); int. dia. 6,0 mm; length 4 mm; leads 2 x 5 mm 
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3,0 mm: leads 2 x 5 mm 
L3 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L5 = bifilar wound enamelled Cu wire (1,0 mm); see figure on 


R1 = 10 Q carbon resistor 
R2 = 4,7 Q carbon resistor 
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APPLICATION INFORMATION (continued) 
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The circuit and the components are situated on one side of the epoxy fibre-glass board, 
the other side being fully metallized to serve as earth. Earth connections are made by 
means of hollow rivets. 
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45 W and Vcc = 12,5 V, the 
output power at heatsink temperatures 
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increase with the supply voltage, the 
nominal output power (P] nom) must 
be derated in accordance with the ad- 
jacent graph for safe operation at sup- 


ply voltages other than nominal. 


12,5 V and VSWR=1 


The graph shows the allowable output 
power under nominal conditions as a 
drive (Ps/Psnom) increases linearly 
with supply overvoltage ratio 


applies to the situation in which the 
(Voc/Vecnom): 


function of the supply overvoltage ratio 
with VSWR as parameter. The graph 
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Fig. 11 Load impedance (series components). 


f(MHz) 200 
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Fig. 10 Input impedance (series components). 
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Conditions for Figs 10, 11 and 12: 


P, = 45 W; 


Typical values; Vcg = 12,5 V; 


Th = 25 OC. 
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Fig. 12. 
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V.H.F. power transistor BLW60 


APPLICATION INFORMATION (continued) 

R.F. performance in s.s.b. class-AB operation 

VceE = 12,5 V; Th up to 25 °C; Reh mb-h < 0,3 K/W 
fy = 28,000 MHz; fo = 28,001 MHz 


output power Ic(ZS) 


W 


3 to 30 (P.E.P.) 


Test circuit; s.s.b. class-AB. 


C10 RL= 
' La 500 
s= C1 
ae : as -O) 
C he 
at [ 
C4 
| C7 | 
, 7 0 +V,=12,5V 7 
C5 
{as C8 
: C9 R? LS 
( TR2 __— eS Ry: 
eo 7266944 
ry, bias 


R6 
5 f 


List of components on 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 cB. 
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APPLICATION INFORMATION (continued) 
List of components: 


Pres Trt2 =] BbI37 


Cl = 100 pF air dielectric capacitor (single insulated rotor) 

C2 = 27 pF ceramic capacitor 

C3 = 180 pF ceramic capacitor 

C4 = 100 pF air dielectric capacitor (single non-insulated rotor) 

C5 =C7 = 3,9 nF polyester capacitor (+10%) 

C6 = 2 x 270 pF polystyrene capacitors in parallel 

C8 =C15 =C16 = 100 nF polyester capacitor (+10%) 

C9 = 2,2 uF moulded metallized polyester capacitor 

C10 = 2 x 385 pF film dielectric trimmers in parallel 

Cll = 68 pF ceramic capacitor 

C12 = 2x 82 pF ceramic capacitors in parallel 

C13 = 47 pF ceramic capacitor 

C14 = 385 pF film dielectric trimmer 

Lis 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9 mm; coil length 6, 1 mm; 
leads 2x 5 mm 

L2=L5 =  ferroxcube bead, grade 3B (code number 4312 020 36640) 

Lo = 68 nH; 3 turns enamelled Cu wire (1,6 mm); internal diameter 8 mm; 
coil length 8,3 mm; leads 2x 5mm 

L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm; 
coil length 7,6 mm; leads 2x 5 mm 

Rl = 27 2 carbon resistor (+5%) 

R2= 4,7 carbon resistor (+5%) 

R3 = 1,5 k&2 carbon resistor (+5%) 

R4 = 10 $2 wire-wound potentiometer (3 W) 

R5 = 47 2 wire-wound resistor (5,5 W) 

R6= 150 £2 carbon resistor (+5%) 


568 September 1974 


BLW60 


tu 
o 
~ 
= 
a” 
4 
is] 
i 
~ 
tee 
@® 
S 
oO 
a 
: 
= 
> 


7267078) 


> 
oO 
“- 7 oe ae ek eee eee eee 
o ® 
G2 tego oN oe ee |= 
Be ee le ele eae 
Vu Ee eae Shee eae ee eee Sees 
pe 
WN 
ro) ~ 
# 8 eo SINE fp el ee 
ae aia ee = SEER REESE eRe 
Sais] 8 Lesko eee 
SS ea ee Niro are 
wa >(|MOOqy N 
N OOo a 
-oo ww 
H NAN 
ea a Pole haa eposce) 
Se Ee See RE ERESERAERSE 
(en) oo Oo (on) Ss: 
wo a”) — ~t N 
=< 


Pee ere ee rer) 
ERESRSA Re MERE eee 
EREREERSEA. VRE CRRA 
Hee eee eee eRe 
eee SRSA. CEe> WERE ee 


7Z67074.1 


Cc 

AS) 

CS ete tH HE SEY it 

2g Ee ee oe ioe PST Te ree 

Te? oe eee ee eae eee Pee ERE 

nee eee eee ee: VRS 

ee eee Ne he 

gaps Ee 

Sz = 

3° NON “Meqtltili ttt AT TT 

E sla sla oa - 

nloaoror. vw 

£ S12US989 «4 Pease” / See ee 

2 Ot ry ae So ee Pest fel | 
ee eae SB 7 ee Aenea kens 
So Se olla eee 
Se ee aerate 


(dB) 
-20 
-40 
-60 


SEL REEI ERE RE AEERE ERE REN 
SEs SSeP Sh Ree eee eee 
fas Seek Case eee eRe ees 
eee LN slots ore isl pelea let 
GG ol a ed a i Gi Sa a OE 
GR See 
7 eee eee SERRE eee 

yea tN Tole Te SNS eae 
Te SRER eRe CR ERARAReSAs 
ahha ase eee Raa eee eee K 
Zeke USS ERASE 
P+ i+ SX 


Rok ew orc tele ale 
Ht 


7Z67076.1 


double - tone hes 
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Veo = 13,5V 
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intermodulation distortion 
versus output power!) 


25°C 


f, = 28,000 MHz 


typ. values 
Vec =13,5V 
f, = 28,001MHz 


Th 


1) Stated intermodulation distortion figures are referred to the according level of either 


Relative to the according peak envelope powers these 


of the equal amplified tones. 


figures should be increased by 6 dB. 
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power gain versus frequency 


f (MHz) 


10 
T 


30 W (PEP) 


= 


The curve (both conditions) holds for an unneutralized amplifier. 
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S.S.B. class AB operation 


Conditions: 
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input impedance (series compo- 
nents) versus frequency 
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f rere 
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The curve (both conditions) holds for an unneutralized amplifier. 


S.S.B. class AB operation 


Conditions: 
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BLW60C 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial 
and military transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized 
and is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 
Matched he¢ groups are available on request. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C 


mode of operation |Vcc d3 
V dB 
c.w. (class-B) 12,5 i 
s.s.b. (class-AB) 12,5 |1,6—28 | 3—30 (P.E.P.) |typ. 19,5 jtyp. 35 typ. —33 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. : 
+>}< 0,14 

metal 

BeO 

ceramic 


7Z69881.3 i 


Torque on nut: min.0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max.0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW60C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (V gE = 0) 


peak value | VCESM max. 36 V 
Collector-emitter voltage (open base) VCcEO max. 18 V 
Emitter-base voltage (open-collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 9A 
Collector current (peak value); f > 1 MHz lcm max. 22 A 
R.F. power dissipation (f > 1 MHz); Trap = 25 OC Pre max. 100 W 
Storage temperature T stg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 

20 7277249 150 
Ic 
(A) Pr+ 


(W) 


100 


eRe GRRE PAAR 
BES SASSER 
ZESE? SERERESERE 
Bene £4eeR See Reee 


IN 


Vi 


; \ 50 
| 
| | | 
led 
wal 
| ae 
1 
5 10. 20 30 0 . 
Fig. 2 D.C. SOAR. | Fig. 3 R.F. power dissipation; Vcge < 16,5 V; 
f >1 MHz. 


{! Continuous d.c. operation 
1! Continuous r.f. operation 
111 Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 40 W; Tmp = 88 °C, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) | Rth j-mb(de) = 2,8 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 2,05 K/W 
From mounting base to heatsink Reh mb-h = 0,45 K/W 


574 September 1978 


V.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 °C 


Breakdown voltage 


Collector-emitter voltage 
VpeE = 9; Ic =50mA 

Collector-emitter voltage 
open base; Ic = 100 mA 


Emitter-base voltage 
open collector; Il—- = 25 mA 


Collector cut-off current 
VBE =90; VcgE=15V 


Transient energy 


L = 25 mH; f = 50 Hz 
open base 
—Vpe = 1,5 V; Reg = 332 


D.C. current gain * 
Ic=4A;VcpE=5V 

D.C. current gain ratio of matched devices * 
Ic=4A;Vcp=5V 


Collector-emitter saturation voltage * 
Ic =12,5A;lp=2,5A 


Transition frequency at f = 100 MHz * 


Ic=4A; Veep = 12,5 V 
Ic = 12,5 A; Veg = 12,5 V 


Collector capacitance at f = 1 MHz 
le =le=0; Vecp = 15 V 


Feedback capacitance at f = 1 MHz 
Ic = 200 mA; Vcf = 15 V 


Collector-stud capacitance 


* Measured under pulse conditions: ty < 200 ws; 6 < 0,02. 


V(BR)CES 
V(BR)CEO 


V(BR)EBO 


ICES 


hFE 


hreq/hre2 
VCEsat 


fT 
fT 


> 36 
> 18 
> 4 
< 25 
> 8 
2 8 
typ 50 

10 to 80 
< 1,2 
typ 1,5 
typ 650 
typ 600 
typ 120 
< 160 
typ 80 
typ 2 
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typical values 
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V.H.F. power transistor — | BLW60C 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Th = 25 OC 

f (MHz) Ps (W) Gp (dB) | IC (A) 9 (%) Z (2) 
175 <142 > 50|<48 > 75 | 12+j14 | 2,6-j1,2 
175 typ. 75 - ~ 


Test circuit for 175 MHz 


a0 L5 L7 C7 
- C3a Tie LLL 0 502 
1 


5020 7777 ‘a " C6b T C8 


L4 

C3b 

L2 ai Y— C5 Ro 
7 7 ca +4-_4 
Ls ||| 
R1 L3 
J Ol | 
+VCC 
(4 ‘7 
Fig. 7 Class-B test circuit at f = 175 MHz. 
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List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor 

C5 = 100 nF polyester capacitor 

C6a = C6b = 8,2 pF ceramic capacitor (500 V) 

C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 


L1 = 1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm 

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = 10 Q (10%) carbon resistor 
R2 = 4,7 Q (45%) carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit on 
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BLW60C 


APPLICATION INFORMATION (continued) 
Component layout and printed-circuit board for 175 MHz test circuit. 


7Z77102 


7277103 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
‘under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor 


BLW60C 


7277253 


typical values Vcc = 12,5 V 
f = 175 MHz ——7—7 Vee = 13,5 V 
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typical values 
f = 175 MHz 
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Conditions for R.F. SOAR 


f = 175 MHz 

Th = 70 °C 

Rth mb-h = 0,45 K/W 

VCCnom = 12,5 V or 13,5 V 

Ps = Psnom at VCCnom and VSWR = 1 
see 


The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible output 
power under nominal conditions (VSWR = 1), as 
a function of the expected supply over-voltage 
ratio with VSWR as parameter. 


The graph applies to the situation in which the 
drive (Ps/Pspom) increases linearly with supply 
over-voltage ratio. 
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f (MHz) 
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Fig. 14. 


Fig. 12 Input impedance (series components). 
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V.H.F. power transistor BLW60C 


APPLICATION INFORMATION (continued) 


R.F. performance in s.s.b. class-AB operation 


VcE = 12,5 V; Th up to 25 °C; Rth mb-h < 0,45 K/W 
f1 = 28,000 MHz; fo = 28,001 MHz 


output power 
Ww 


3 to 30 (P.E.P.) 


Test circuit 
S.S.B. class-AB . Ri= 
500 
S= 
500 £0) 
roe a: 
e@ +Ve= 12,5V ‘ 
C5 
[ RS C8 
R3 


LS 
ee — O 


ay, 


7266944 
bias 
5 [ R6 


’ List of components: 
TR1 = TR2 = BD137 


C1 = 100 pF air dielectric trimmer (single insulated rotor type) 

C2 = 27 pF ceramic capacitor 

C3 = 180 pF ceramic capacitor 

C4 = 100 pF air dielectric trimmer (single non-insulated rotor type) 
C5 = C7 = 3,9 nF polyester capacitor 

C6 = 2 x 270 pF polystyrene capacitors in parallel 

C8 = C15 = C16 = 100 nF polyester capacitor 

C9 = 2,2 uF moulded metallized polyester capacitor 

C10 = 2 x 385 pF film dielectric trimmer 

C11 = 68 pF ceramic capacitor 


* Stated intermodulation distortion figures are referred to the according level of either of the equal ampli- 
fied tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLW60C 


APPLICATION INFORMATION (continued) 
List of components (continued) 


C12 = 2 x 82 pF ceramic capacitors in parallel 
C13 = 47 pF ceramic capacitor 
C14 = 385 pF film dielectric trimmer 


L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9 mm; length 6,1 mm; leads 2 x 5 mm 

- L2 = L5 = Ferroxcube choke coil (cat. no. 4312 020 36640) 
L3 = 68 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 8,3 mm; leads 2 x 5 mm 
-L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 7,6 mm; leads 2 x 5 mm 


R1 = 27 Q (+5%) carbon resistor 

R2 = 4,7 Q (£5%) carbon resistor 

R3 = 1,5 kX. (£5%) carbon resistor 

R4 = 10 22. wirewound potentiometer (3 W) 
R5 = 47 Q wirewound resistor (5,5 W) 

R6 = 150 2 (+5%) carbon resistor 


Measuring conditions for the upper graphs on page 11 


Vec= 12,5 V 

f4 = 28,000 MHz 

f7 = 28,001 MHz 

Th = 25 °C | 
Rth mb-h < 0,45 © K/W 
IC(ZS) = me 

typical values 


Measuring conditions for the lower graphs on page 11 


Vec = 13,5 V 

fy = 28,000 MHz 

fg = 28,001 MHz 

Th = 25 °C 

Rth mb-h < 0,45 °K/W 
IC(Zs) = 25 mA 
typical values 
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V.H.F. power transistor BLW60C 


7Z267074.2 | 7Z67078.2 
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* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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S.S.B. class-AB operation 
Conditions for the graphs above: 


Vcc = 12,5 V 

P; = 30 W (P.E.P.) 

Th = 25 OC 

Rth mb-h < 0,45 K/W 
IC(Zs) = 25 mA 

Z, = 1,9 2 


10 
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| 

versus frequency x; 
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Vec = 13,5 V 

P) = 35 W (P.E.P.) 

Th = 25 °C 

Rth mb-h < 0,45 K/W 

Ic(Zs) = 25 mA 
p=19Q 


The typical curves (both conditions) hold for an unneutralized amplifier. 
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H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-AB or class-B operated high power 
transmitters in the h.f. and v.h.f. bands. The transistor presents excellent performance as a linear am- 
plifier in the h.f. band. It is resistance stabilized and is guaranteed to withstand severe load mismatch 
conditions. Transistors are delivered in matched hrf groups. 


The transistor has a %2”’ flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C 


mode of operation VceE | !c(zs) 
A 


s.s.b. (class-AB) 


c.w. (class-B) 
* At 80 W P.E.P. 


MECHANICAL DATA 
SOT-121 (see Fig.1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA 
Fig. 1 SOT-121. 


Dimensions in mm 


Y 7275334.4 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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H.F./V.H.F. power transistor 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (Vgr = 0) 


peak value VCESM max. 70 V 
Collector-emitter voltage (open base) VcEO max. 35 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 8A 
Collector current (peak value); f > 1 MHz Icom max. 20 A 
R.F. power dissipation (f > 1 MHz); Tryp = 25 OC Pre max. 140 W 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature qj max. 200 °C 

7277440 
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Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcfe < 28 V; 
f > 1 MHz. 
| Continuous d.c. operation 
I! Continuous r.f. operation 
I]! Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 60 W; Tp = 82 °C, i.e. Ty = 70 °C) 


From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 1,92 K/W 
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 1,33 K/W 
From mounting base to heatsink _ Rth mb-h = 0,2 K/W 
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CHARACTERISTICS 

Tj = 25 OC unless otherwise specified 

Collector-emitter breakdown voltage 
Vege =0; Ic =50mA 

Collector-emitter breakdown voltage 
open base; Ic = 50 mA 

Emitter-base breakdown voltage 
open collector; Ip = 10 mA 

Collector cut-off current 
Vee = 0; VceR =35V 

D.C. current gain* 

(IC =4A; Veep z5vV 

D.C. current gain ratio of matched devices* 
Ic=4A; VceE=5V 

Collector-emitter saturation voltage* 
Ic = 12,5 A; lp =2,5A 

Transition frequency at f = 100 MHz**. 
—le =4A; Vop = 28 V 
—le = 12,5 A; Vep = 28 V 

Collector capacitance at f = 1 MHz 
le =12=0; Veg = 28 V 

Feedback capacitance at f = 1 MHz 
Ic = 50 mA; VcE = 28 V 

Collector-flange capacitance 
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2s 4 Typical values; Vcg = 20 V. 


_ ™* Measured under pulse conditions: tp < 300 ws; 6 < 0,02. 


** Measured under pulse conditions: tp < 50 us; 6 < 0,01. 
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APPLICATION INFORMATION 
R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
VCE = 28 V; Th = 25 °C; fy = 28,000 MHz; fo = 28,001 MHz 

Ndt (%) = IelA) 
at 80 W P.E.P. 


output power ds 


W 


8 to 80 (P.E.P.) <4,1 


C1 


502 | i 


CP 
“T ir2 las 


7Z75530.1 


Fig. 8 Test circuit; s.s.b. class-AB. 


List of components: 


C1 = 27 pF ceramic capacitor (500 V) 

C2 = 100 pF air dielectric trimmer (single insulated rotor type) 

C3 = 100 pF polystyrene capacitor 

C4 = C6 = C9 = 100 nF polyester capacitor 

C5 = 280 pF air dielectric trimmer (single non-insulated rotor type) 
C7 = C8 = 3,9 nF ceramic capacitor 

C10 = 2,2 uF moulded metallized polyester capacitor 

C11 = 180 pF polystyrene capacitor 

C12 = 2 x 68 pF ceramic capacitors in parallel (500 V) 

C13 = 120 pF polystyrene capacitor 
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280 pF air dielectric trimmer (single insulated rotor type) 


56 pF ceramic capacitor (500 V) 


=C15= 


C14 
C16 


L1 = 108 nH; 4 turns Cu wire (1,6 mm); int. dia. 8,7 mm; length 11,2 mm; leads 2 x 7 mm 


L2 


Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 


=L4= 


88 nH; 3 turns Cu wire (1,6 mm); int. dia. 8,0 mm; length 8,0 mm; leads 2 x 7 mm 


L3 = 


L5 = 120 nH; 4 turns Cu wire (1,6 mm); int. dia. 9,3 mm; length 11,2 mm; leads 2 x 7 mm 
R1 = 1,5 kQ (+ 5%) carbon resistor (0,5 W) 


R2 = 10 2 wirewound potentiometer (3 W) 


R3 


0,9 82; parallel connection of 2 x 1,8 Q carbon resistors (+ 5%; 0,5 W each) 
60 22; parallel connection of 2 x 120 Q wirewound resistors (5,5 W each) 


R5 = 56 Q (+ 5%) carbon resistor (0,5 W) 


5 W) 


a 


) carbon resistor (0 


+ 5% 


33 2 ( 
R7 = 4,7 Q (+ 5%) carbon resistor (0,5 W) 


R4 = 
R6 = 
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Fig. 10 Double-tone efficiency and power gain 


as a function of output power. 


Fig. 9 Intermodulation distortion as a 


function of output power. * 


Conditions for Figs 9 and 10: 


VCE 


25 °C; typical values. 


28,001 MHz; Ty = 


28 V; Ic(zs) = 50 mA; f1 = 28,000 MHz; fo = 


amplified tones. Relative to the according peak envelope powers these figures should be increased by 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 
6 dB. 
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APPLICATION INFORMATION (continued) 
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Fig. 12 Input impedance (series components) as a 


function of frequency. 


Fig. 11 Power gain as a function of 


frequency. 


Figs 11 and 12 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 
VCE 


3,9 Q. 


= 50 mA; P, = 80 W; Ty = 25 °C; Z, = 


28 V; Ic(Zs) 
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BLW76 
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Fig. 14 Input impedance (series components) 


as a function of frequency. 


Fig. 13 Power gain as a function of 


frequency. 


Figs 13 and 14 are typical curves and hold for a push-pull amplifier with cross-neutralization in s.s.b. 


class-AB operation. 


3,9 §2; neutralizing capacitor: 68 pF. 


80 W; Ty = 25 °C; Z,_ = 


28 V: Ic(zs) = 50 mA; P,_ 


Conditions: 
VCE = 
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APPLICATION INFORMATION (continued) 
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Fig. 15 R.F. SOAR; s.s.b. class-AB operation; 

#4 = 28,000 MHz; fo = 28,001 MHz; Vcr = 28 V; 
Rth mb-h = 0,2 K/W. 

The graph shows the permissible output 

power under nominal conditions (VSWR = 1) 

as a function of the expected VSWR during 
short-time mismatch conditions with heatsink 
temperatures as parameter. 


H.F./V.H.F. power transistor BLW76 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 9C 


f (MHz) Pg (W) Gp (dB) | Ic (A) 7 (%) z) (2) | Y, (ms) 


108 typ. 13 typ. 7,9 | typ.4,1 typ.70 | 0,85 + 41,0 | 174 — j40 
C8 
L5 L8 C9 502 
T.U.T, (2224 ) 0 


502 ©! L1 L2 #7 C7ab C10 C11 
V4 ‘/ ‘7 


C2 C3 C4ab 


7275531.1 
+Vcc 


Fig. 16 Test circuit; c.w. class-B. 


List of components: 


C1 = C9 = C10 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

C3 = 22 pF ceramic capacitor (500 V) 

C4ab = 2 x 82 pF ceramic capacitors in parallel (500 V) 

C5 = 270 pF polystyrene capacitor 

C6 = 100 nF polyester capacitor 

C7a = 8,2 pF ceramic capacitor (500 V) 

C7b = 10 pF ceramic capacitor (500 V) 

C 8 = 5,6 pF ceramic capacitor (500 V) 

C11 = 10 pF ceramic capacitor (500 V) 

L1 = 21 nH; 2 turns Cu wire (1,0 mm); int. dia. 4,0 mm; length 3,5 mm; leads 2 x 5 mm 
L2 = L5 = 2,4 nH; strip (12 mm x 6 mm); tap for L4 at 6 mm from transistor 

L3 = L 7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5mm 
L6 = 49 nH; 2 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 4,7 mm; leads 2 x 5 mm 
L8 = 56 nH; 2 turns Cu wire (1,6 mm); int. dia. 10,0 mm; length 4,5 mm; leads 2 x 5mm 


L2 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric. 
R1 = R2= 10 & (+ 10%) carbon resistor 


Component layout and printed-circuit board for 108 MHz test circuit are shown in Fig. 17. 
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7278092 
Fig. 17 Component layout and printed-circuit board for 108 MHz test circuit. 
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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typical values. 
Fig. 23 Voce 
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H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-AB or class-B operated high power 
transmitters in the h.f. and v.h.f. bands. The transistor presents excellent performance as a linear am- 
plifier in the h.f. band. It is resistance stabilized and is guaranteed to withstand severe load mismatch 
conditions. Transistors are delivered in matched here groups. 


The transistor has a 2" flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 9C 
mode of operation 


s.s.b. (class-AB) 


c.w. (class-B) 


* At 130 W P.E.P. 


MECHANICAL DATA 
SOT-121 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-121. 
25,2 
max 
i 12,2 max 7 
i ’ 
2,54 450 4 
4 405 7,5 
4 max 
—_ ee | 72753344 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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H.F./V.H.F. power transistor BLW77 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VpfF = 0) 


peak value VCESM max. 70 V 
Collector-emitter voltage (open base) VCEO max. 35 V 
Emitter-base voltage (open collector) VEBO max. 4v 
Collector current (average) IC(AV) max. 12 A 
Collector current (peak value); f > 1 MHz Iom max. 30 A 
R.F. power dissipation (f > 1 MHz); Tryp = 25 PC Pre max. 245 W 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 


20 7277458 300 7Z77459.2 
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Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcf < 28 V; 
f 2 1 MHz. 


| Continuous d.c. operation 
11 Continuous r.f. operation 
I1! Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 100 W; Typ = 90 °C, i.e. T} = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(de) = 1,03 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 0,71 K/W 
From mounting base to heatsink Rth mb-h = 0,2 K/W 
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CHARACTERISTICS | 
Tj = 25 OC unless otherwise specified 


Collector-emitter breakdown voltage 


VBE = 0; Ic = 50 mA V(BR)CES i, 70 V 
Collector-emitter breakdown voltage 
open base; Ic = 100 mA VIBR)CEO > 35 V 
Emitter-base breakdown voltage 
open collector; lp = 20 mA V(BR)EBO > 4 Vv 
Collector cut-off current | 
VBE = 0; Vcge = 35 V ICES < 20 mA 
_ D.C. current gain* 
Ic=7A;VcE=5V hee 15 to 80 
D.C. current gain ratio of matched devices* 
Ic=7A:;Vce=5V hee/heFeo < 1,2 
Collector-emitter saturation voltage* 
Ic =20A;Ip=4A VCEsat typ. 2V 
Transition frequency at f = 100 MHz** 
—le=7A;Vcop= 28 V fr typ. 320 MHz 
—le = 20 A; Veg = 28 V fr typ. 300 MHz 
Collector capacitance at f = 1 MHz 
le = le=0; Vcp = 28 V Co typ. 255 pF 
Feedback capacitance at f = 1 MHz 
Ic = 100 mA; Veg = 28 V Cre typ. 175 pF 
Collector-flange capacitance | Cot typ. 3 pF 
0 ee 7Z88298 
ana ard 
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Ic Pat 
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Fig. 4 Typical ae Vce =20V. 


Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** Measured under pulse conditions: typ < 50 us; 6 < 0,01. 
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BLW77 


APPLICATION INFORMATION 
R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
Vce = 28 V; Ty = 25 OC; f4 = 28,000 MHz; fo = 28,001 MHz 

Gp Ndt (%) ICA) 
at 130 W P.E.P. 


output power ds Ic(Zs) 


W 


15 to 130 (P.E.P.) >37,5 <62 


C1 _L5 IE 502 
C14 

502 | L1 R3 
a : {J ! 

C2 a c Cc 

15 97 
C35 C5 R6| | |[]L2 i 
‘/ ‘/ N _ 


7275529.1 


C4 H(R2 |as 
I 11 


Fig. 8 Test circuit; s.s.b. class-AB. 


List of components: 


C1 = 27 pF ceramic capacitor (500 V) 

C2 = 100 pF air dielectric trimmer (single insulated rotor type) 

C3 = 180 pF polystyrene capacitor 

C4 = C6 = C9 = 100 nF polyester capacitor 

C5 = 100 pF air dielectric trimmer (single non-insulated rotor type) 
C7 = C8 = 3,9 nF ceramic capacitor 

C10 = 2,2 uF moulded metallized polyester capacitor 

C11 = 2 x 180 pF polysterene capacitors in parallel 

C12 = 3 x 56 pF and 33 pF ceramic capacitors in parallel (500 V) 
C13 = 4 x 56 pF and 68 pF ceramic capacitors in parallel (500 V) 


604 . November 1981 


H.F./V.H.F. power transistor 


C14 = 360 pF air dielectric trimmer (single insulated rotor type) 
C15 = 360 pF air dielectric trimmer (single non-insulated rotor type) 


L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 7 mm 
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = L5 = 80 nH; 2,5 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 10,0 mm: 
leads 2 x 7mm 


-R1 = 470 Q wirewound resistor (5,5 W) 

R2 = 4,7 Q wirewound potentiometer (3 W) 

R3 = 0,55 Q:; parallel connection of 4 x 2,2 Q carbon resistors (+ 5%; 0,5 W each) 
R4 = 45 Q2; parallel connection of 4 x 180 Q wirewound resistors (5,5 W each) 
R5 = 56 Q2 (+ 5%) carbon resistor (0,5 W) 

R6 = 27 {2 (+ 5%) carbon resistor (0,5 W) 

R7 = 4,7 Q (+ 5%) carbon resistor (0,5 W) 
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Fig. 9 Intermodulation distortion as a Fig. 10 Double-tone efficiency and power 
function of output power. * gain as a function of output power. 


Conditions for Figs 9 and 10: 
VceE = 28 V; Ic(zs) = 100 mA; f1 = 28,000 MHz; fo = 28,001 MHz; Ty = 25 °C; typical values. 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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APPLICATION INFORMATION (continued) 


__1277465 


7277466 
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Fig. 12 Input impedance (series components) 


as a function of frequency. 


Fig. 11 Power gain as a function of 


frequency. 


Figs 11 and 12 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 


2,5 82. 


25 °C; Z, = 


28 V; Ic¢(zs) = 100 mA; Py = 130 W; Th = 


VCE = 
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BLW77 


H.F./V.H.F. power transistor 
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Fig. 14 Input impedance (series components) 


Fig. 13 Power gain as a function of 
as a function of frequency. 


frequency. 
Figs 13 and 14 are typical curves and hold for a push-pull amplifier with cross-neutralization in s.s.b 
class-AB operation. 


Conditions: 
Veg = 28 V; Ic(zs) = 100 mA; PL = 130 W; Tp = 25 9C; Z, = 2,5 ; neutralizing capacitor: 150 pF. 
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APPLICATION INFORMATION (continued) 


Fig. 15 R.F. SOAR; s.s.b. class-AB operation; 

f1 = 28,000 MHz; fo = 28,001 MHz; Vcg = 28 V; 
Rth mb-h = 0,2 K/W. 

The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short- 
time mismatch conditions with heatsink temper- 

| atures as parameter. 
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H.F./V.H.F. power transistor 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 OC 


Y, (mS) 


Vce(V) Ps(W) Gp (dB) | Ic(A) 7 (%) 


typ. 23,2 typ.7,5 | typ.6,2 typ. 75 | 0,62+j0,73| 273 — j42 


C8 
L5 L8 C9 
T.U.T. P1224 POM 
C1 L1 2 4 C7ab C10 
5020 VEEL to a 
C2 C3 C4 | L6 7 ‘ 
L L L4 14 
/ ‘/ 44 C5 
\ C6 R2 e 
ie il ic L7 il 
a Vi C) 7275532.1 


+Vcc 
Fig. 16 Test circuit; c.w. class-B. 


List of components: 


C1 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

C2 = C9 = C10 = 7 to 100 pF film dielectric trimmer (cat. no. 2222 809 07015) 

C3 = C8 = 22 pF ceramic capacitor (500 V) 

C4 = 4 x 82 pF ceramic capacitors in parallel (500 V) 

C5 = 390 pF polystyrene capacitor 

C6 = 220 nF polyester capacitor 

C7a = 2 x 10 pF ceramic capacitors in parallel (500 V) 

C7b = 2 x 8,2 pF ceramic capacitors in parallel (500 V) 

L1 = 25 nH; 2 turns Cu wire (1,6 mm); int. dia. 5,0 mm; length 4,6 mm; leads 2 x 5 mm 
L2 = L5 = 2,4 nH; strip (12 mm x 6 mm); tap for L4 and L6 at 5 mm from transistor 
L3 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5mm 
L6 = 46 nH; 2 turns Cu wire (2,0 mm); int. dia. 9,0 mm; length 6,0 mm; leads 2 x 5mm 
L8 = 44 nH; 2 turns Cu wire (2,0 mm); int. dia. 9,0 mm; length 6,7 mm; leads 2 x 5 mm 


L2 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric. 


R1 = 10 22 (+ 10%) carbon resistor 
R2 = 4,7 Q (+ 10%) carbon resistor 


- Component layout and printed-circuit board for 87,5 MHz test circuit are shown in Fig. 17. 
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7278093.1 


7278094 


Fig. 17 Component layout and printed-circuit board for 87,5 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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H.F./V.H.F. power transistor 


7277470 7277471 
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Fig. 18 Veg = 28 V; f = 87,5 MHz; Tp = 25 OC. Fig. 19 Voge = 28 V; f = 87,5 MHz; Ty = 25 OC; 


typical values. 
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Fig. 20 R.F. SOAR; c.w. class-B operation; 

f = 87,5 MHz; Veg = 28 V; Reh mb-h = 0,2 K/W. 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short- 
time mismatch conditions with heatsink tem- 
peratures as parameter. 
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H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, AB or B operated mobile, industrial 
and military transmitters in the h.f. and v.h.f. bands. It is resistance stabilized and is guaranteed to 
withstand severe load mismatch conditions. 


It has a %”’ flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Tp, = 25 °C 


mode of operation VCE 


V 


c.w. (class-B) 
28 35 (P.E.P.) | typ. 19,5 _ 
28 100 (P.E.P.) | typ. 19,0 | typ. 42 


s.s.b. (class-A) 
s.s.b. (class-AB) 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 


MECHANICAL DATA 
SOT-121 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 


March 1984 


MECHANICAL DATA _ | | Dimensions in mm 
Fig. 1 SOT-121. | ) 


7275334.4 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. — 


August 1986 


H.F./V.H.F. power transistor 


AAALAC LN AERP SA 


RATINGS 
|_imiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VpE = 0) 


peak value VCESM max. 70 V 
Collector-emitter voltage (open base) VCEO max. 35 V 
Emitter-base voltage (open collector) VEBO _—max. 4V 
Collector current (average) IC(AV) max. 10 A 
Collector current (peak value); f > 1 MHz ICM max. 25 A 
R.F. power dissipation (f > 1 MHz); Tryp = 25 OC Prt max. 160 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature qj max. 200 °C 

7277504 200 | | 
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RRS Sa | 
Ree eee 
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a HH 1 He 
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BEER 
RGR aR 
50 SaRRRESER 
5 10 20 40 
Vcr (V) 
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VcfE < 28 V; 
f > 1 MHz. 


| Continuous d.c. operation 
Il Continuous r.f. operation 
I!! Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 80 W; Tmp = 86 OC; i.e. T, = 70 OC) 


From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 1,45 K/W 
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 1,06 K/W 
From mounting base to heatsink Rth mb-h = 0,2 K/W 
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CHARACTERISTICS 


Tj = 25 OC 

Collector-emitter breakdown voltage 
Vere =0; 1c =50mA 

Collector-emitter breakdown voltage 
open base; 1c = 100 mA 


Emitter-base breakdown voltage 
open collector; |- =5 mA 


Collector cut-off current 
Vee = 90; VcE = 35 V 
D.C. current gain* 
Ic=5A;VcE=5V 
Collector-emitter saturation voltage 
Ic=15A;Ip=a3A 
Transition frequency at f = 100 MHz** 
—l—p=5A;Vep=28V 
—le = 15A; Veg = 28 V 
Collector capacitance at f = 1 MHz 
l—e=le=0; Veg =28V 
Feedback capacitance at f = 1 MHz 
Ic = 100 mA; VcE = 28 V 
Collector-flange capacitance 


* Measured under pulse conditions: tp < 300 us; 6 <0,02. 
** Measured under pulse conditions: ty < 50ys;65 <0,01. 
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APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit); T}, = 25 °C 


f (MHz) Vce (V) | Pr (W) Pp (W) n (%) Zz (Q) Z (Q) 
150 28 | 100 <25 >70 0,74+j1,35 |  4,30+j0,60 
L5 ce 
Ci L1 L3 ‘*@ Ic4 N 12 0, 
502 oY» W777} -e pee Na =: 


C2 = L2 + C3 | 
| | csllEK 


7Z77516.1 
+Vcc 
Fig. 7 Test circuit; c.w. class-B; f = 150 MHz. 


List of components: 


C1 = C2 = C7 = C8=5 to 100 pF film dielectric trimmer 
C3 = 203 pF; 2 x 82 pF and 39 pF multilayer ceramic chip Pepe (500 V, ATCA) in parallel 


‘C4 = 39 pF multilayer ceramic chip capacitor (500 V, ATC4) 


C5 = 1 nF feed-through capacitor 
C8 = 100 nF polyester capacitor 


L1 = strip (30 mm x 8 mm); bent to form inverted ’U’ shape with top i mm above heatsink, and 
bottom 5 mm above heatsink 

L2= 1 pH r.f. choke 

L3 = strip; shape as shown in Fig. 8; 5 mm above heatsink 

L4 = strip (40 mm x 8 mm); bent in form _[ , 25 mm at 15 mm above heatsink, 5 mm at 5 mm 
above heatsink 

L5 = strip (75 mm long; width 8 mm); 5 mm above base 


L1, L3, L4, and L5 are copper strips with a thickness of 0,6 mm. 
Heatsink: aluminium; 0,9 K/W 


At P, = 100 W and VceE = 28 V, the output power at heatsink temperatures between 25 °C and 90 °C 
relative to that at 25 °C is diminished by typ. 0,12 W/K. 


Component layout on an aluminium heatsink for 150 MHz test circuit is shown in Fig. 8. 


4 ATC means American Technical Ceramics. 
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H.F./V.H.F. power transistor BLW78 


output 


aluminium heatsink 


7277518 


Fig. 8 Component layout on an aluminium heatsink for 150 MHz test circuit. @ Earthing bolts. 
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BLW78 


APPLICATION INFORMATION (continued) 
150 7277509 7277510 
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Fig. 11 R.F. SOAR; c.w. class-B operation; 

f = 150 MHz; Vc = 28 V; Rit mb-h = 9,2 K/W. 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) asa 


function of the expected VSWR during short- 
-—time mismatch conditions with heatsink tempera- 
tures as parameter. 
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APPLICATION INFORMATION (continued) 
R.F. performance in s.s.b. class-A operation 
VcE = 26 V; Tp = 40 OC; fy = 28,000 MHz; fo = 28,001 MHz 


output power 


Ww 
35 (P.E.P.) typ. 19,5 
C10 
C1 
502 C2 C11 
0) ’ : 


C3 


e@ +Vcc 
C14 


soe L 


| R8 


44 Sa 7Z277817.1 
Fig. 15 Test circuit; s.s.b. class-A; f = 28 MHz. 


List of components: 


C1 = 33 pF ceramic capacitor (500 V) 

C2 = 100 pF air dielectric trimmer (single insulated rotor type) 
C3 = 280 pF air dielectric trimmer (single non- -insulated rotor type) 
C4 = 180 pF polystyrene capacitor , 

C5 = C6 = C7 = 3,9 nF ceramic capacitor 

C8 = 2 x 33 pF ceramic capacitors in parallel (500 V) 

C9 = 330 nF polyester capacitor 

C10 = 82 pF ceramic capacitor (500 V) 

C11 = 100 pF air dielectric trimmer (single insulated rotor type) 
C12 = 180 pF air dielectric trimmer (single non-insulated rotor type) 
C13 = 150 pF polystyrene capacitor 

C14 = 390 nF polyester capacitor © 
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H.F./V.H.F. power transistor 


List of components in Fig. 15 (continued): 


L1 = 72 nH; 3 turns Cu wire (1,0 mm); int. dia. 7 mm; length 4,8 mm; leads 2 x 5 mm 

L2 = Cu strip (28 mm x 5 mm x 0,2 mm); 18 mm at 3 mm above printed-circuit board 

L3 = Ferroxcube choke coil (cat. no. 4312 020 36640) 

L4 = 300 nH; 6 turns Cu wire (1,5 mm); int. dia. 12 mm; length 16 mm; leads 2 x 5mm 
L5 = 330 nH; 7 turns Cu wire (1,5 mm); int. dia. 12 mm; length 20,8 mm; leads 2 x 5 mm 


R1 = 1,5 kQ (+ 5%) carbon resistor (0,5 W) 

R2 = 100 &2 (+ 5%) carbon resistor (0,5 W) 

R3 = 68 2 (+ 5%) carbon resistor (0,5 W) 

R4 = 100 2 wirewound potentiometer 

R5 = 33 Q (+ 5%) carbon resistor (0,5 W) 

R6 = 0,68 2 (+ 10%) wirewound resistor (7 W) 
R7 = 120 2 wirewound resistor (8 W) 

R8 = 10 2 (+ 10%) carbon resistor (0,5 W) 
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Fig. 16 Intermodulation distortion as a function 
of output power; Vcg = 26 V; IC =3A; 
f4 = 28,000 MHz; fo = 28,001 MHz; Tp, = 40 °C. 
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_ APPLICATION INFORMATION (continued) 
_ R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
VcE = 28 V; Th = 25 °C; fy = 28,000 MHz; fz = 28,001 MHz 


output power » 
WwW 


100 (P.E.P.) 


C1 
5022 
ma 
wy, 
C8 
C5 
temperature 
compensated bias ¢ =i C3 R2 
(R; <0,192) ae es DEV CC 
7 7284921 


Fig. 17 Test circuit; s.s.b. class-AB; f = 28 MHz. 


List of components: 


C1 =C11= 150 pF air dielectric trimmer (single insulated rotor type) 

C2 = 27 pF ceramic capacitor (500 V) 

C3 = C12 = 150 pF air dielectric trimmer (single non-insulated rotor type) 
C4 = 180 pF ceramic capacitor (500 V) 

C5 =C8=3,9 nF ceramic capacitor 

C6 = 150 nF/6 V solid tantalum capacitor 

C7 = 150 pF ceramic capacitor (500 V) 

C9 = 100nF polyester capacitor 

C10 = 750 pF mica dielectric trimmer (single insultated rotor type) © 

C13 = 750 pF mica dielectric trimmer (single non-insulated rotor type) 


L1 = 3 turns enamelled Cu wire (1,0 mm); int. dia. 12 mm; length 12 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 3 turns enamelled Cu wire (2,0 mm); int. dia. 12 mm; length 12 mm 
L4 = 2 turns enamelled Cu wire (2,0 mm); int. dia. 12 mm; length 8 mm 


R1 = 27 92 (+ 10%) carbon resistor (0,5 W) 
R2 = 4,7 Q(+ 10%) carbon resistor (0,5 W) 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 GB. © 
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Fig. 18 Intermodulation distortion* as a function of output power. 


25 °C. 


28,001 MHz; Th, = 


50 mA; fy = 28,000 MHz; fo 


28 V; I¢(Zs) 
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Fig. 20 Input impedance (series components). 


Fig. 19 Power gain as a function of frequency. 


Figs 19 and 20 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 


2,7 X2. 


25 °C; Z, = 


50 mA; Py = 100 W (P.E.P.); Th = 


28 V; Ic(zs) 


| Vce = 
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BLW79 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V. The resistance stabilization of the 
transistor provides protection against device damage at severe load mismatch conditions. 

The transistor is housed in a “4” capstan envelope with a ceramic cap. 


QUICK REFERENCE DATA 


R.F. performance up to Ty = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


3,5 + j0,4 


C.W. 4,2 —j3,4 25 — j24 
MECHANICAL DATA Dimensions in mm 
i 2 5,9 
Fig. 1 SOT-122. 4 ie Das 
I< 0,14 
metal 
BeO 
ceramic 
7Z76390.4 <<. 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW79 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134) 
Collector-emitter voltage (Vpr = 0) 


peak value | VCESM max 36 V 
Collector-emitter voltage (open base) VCEO max 17 V 
Emitter-base voltage (open collector) | VEBO max 4v 
Collector current (d.c.) Ic max 0,5 A 
Collector current (peak value); f > 1 MHz lcm max 15 A 
Total power dissipation (d.c. and r.f.) up to T}, = 70 °C Prot max 8,5 W 


7277140 7277148 


derate by 
0,066 W/°C 


tt TAT 

PT TT TT IN IgE TT 

FETT TTT TEEN TL I 

PT te TE TE NAT 

|_| continuous operation and short iS 
time operation during mismatch 


Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max 200 °C 
THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 14,5 K/W 
From mounting base to heatsink Rth mb-h = 0,6 K/W 
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U.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 0C 


Breakdown voltages 
Collector-emitter voltage 
Vee =0; Ic =5mA 
Collector-emitter voltage 

open base; Ic = 25 mA 


Emitter-base voltage 
open collector; |l—- = 2 mA 


Collector cut-off current 
Vee =0;VceE= 17 V 


D.C. current gain * 
Ic = 250 mA; Vce =5 V 


Collector-emitter saturation voitage * 
Ic = 750 mA; Ip = 150 mA 


Transition frequency at f = 500 MHz * 
Ic = 250 mA; Veg = 12,5 V 
Ic = 750 mA; Vcrg = 12,5 V 


Collector capacitance at f = 1 MHz 
le = le =0; Vep = 12,5 V 


Feedback capacitance at f = 1 MHz 
lc = 20 mA; Vcr = 12,5 V 


Collector-stud capacitance 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 


V(BR)CES 
V(BR)CEO 


V(BR)EBO 


ICES 


hFE 


VCEsat 


typ 


typ 


typ 


36 V 


17 V 


3,6 pF 
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U.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Tp = 25 OC 


#(MHz) | Voge (v) | PL(w)| Pg(W) Gp (dB) | Ig (A) 0 (%) 


12,5 2 <0,25 > 90 < 0,27 > 60 28 — j38 
13,5 2 = typ 10,5 = typ 70 — 
12,5 2 = typ 13,5 — typ 60 25 — j24 
Test circuit for 470 MHz 
C1 L5 L6 C8 
(LLL L O 
T.U.T. 50 Q 
L1 
C7 
wir+—+te) fs 
502 ¢9 RN . : 
C3 C4 2 i R1 
| il ? “ c5{|FA 
C6 R2 


7276581.1 


List of components: 


C1 = 2,2 pF (+ 0,25 pF) ceramic capacitor 

C2 = C4 = C7 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C3 = 3,3 pF (+ 0,25 pF) ceramic capacitor 

C5 = 100 pF ceramic feed-through capacitor 

C6 = 100 nF polyester capacitor 

CE = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

L1 = stripline (35,6 mm x 6,0 mm) 

L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
4 = 178 nH; 4 turns Cu wire (1 mm); int. dia. 6 mm; length 7 mm; leads 2 x 5 mm 
L5 = stripline (10,0 mm x 6,0 mm) 

L6 = 28 nH; % turn Cu wire (1 mm); int. dia. 10 mm 

L1 and L5 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(€, = 2,74); thickness 1/16”. 

R1 = 100 &2 (+ 5%) carbon resistor 

R2 = 10 Q (+ 5%) carbon resistor 


Component layout and printed-circuit board for 470 MHz test circuit see page 6. 
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_APPLICATION INFORMATION (continued) 
Component layout and printed-circuit board for 470 MHz test circuit. 


Sag a Ye ee 


7276579 


7276580 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 
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BLW80 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V. 

The resistance stabilization of the transistor provides protection against device damage at severe load 
mismatch conditions. 

The transistor is housed in a %’ capstan envelope with a ceramic cap. 


QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


2,1 + 52,3 
2,0 - j2,2 


C.W. 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-122. 5,9 
g 55 thee: { 1,52 


Y 
oe re 


metal 
BeO 
ceramic 


3,25 
2,80 ei 
12,0 5,6 
11,0 max 
7Z76390.4  — 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 


(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC134) 


Collector-emitter voltage (VpeE = 0) 
peak value 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value); f > 1 MHz 


Total power dissipation (d.c. and r.f.) up to Tryp = 25 OC 


7277150 
2 ; 


| D.C.SOAR | 


2 
Vee (V) 


Storage temperature 

Operating junction temperature 
THERMAL RESISTANCE 
From junction to mounting base 
From mounting base to heatsink 
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eases 
a = 
short time operations 


VCESM max 36 V 


VCEO max 17 V 
VEBO max 4V 
Ic max tA 
ICM max 3A 
Prot max 17 W 


72771 59 


ower dissipation 


Ng 0,092 w/°C 
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50 T, (°c) 100 


Tstg... 65 to +150 °C 
qj max 200 °C 
Rth j-mb 10,3 °C/W 
Rth mb-h = 0,6 °C/W 


U.H.F. power transistor BLW80 


CHARACTERISTICS 
T; = 25°C 


Breakdown voltages 


Collector-emitter voltage 
Vee =9; Ic = 10 mA V(BR)CES es 36 V 


Collector-emitter voltage 
open base; Ic = 50 mA V(iBR)CEO > 17 V 


Emitter-base voltage 
open collector; l—E =4 mA ViBR)EBO — 4V 


Collector cut-off current 


Vee =90;VcE= 17 V ICES = 4 mA 

D.C. current gain * 
= : = > 10 

Ic =0,5A; Veep =5V hE typ 25 
Collector-emitter saturation voltage * 

Ic=1,5A;lp=O03A VCEsat typ 0,75 V 
Transition frequency at f = 500 MHz * 

Ic = 0,5 A; Veg = 12,5 V fT typ 1,75 GHz 

Ic = 1,5 A; Veg = 12,5 V fr typ 1,25 GHz 
Collector capacitance at f = 1 MHz 

le =le=0; Vep = 12,5 V Co typ 14 pF 
Feedback capacitance at f = 1 MHz 

Ic = 40 mA; Veg = 12,5 V Cre typ 7,1 pF 
Collector-stud capacitance Ces typ 1,2 pF «— 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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U.H.F. power transistor | BLW80 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 


Test circuit for 470 MHz 


C1 | L6 L7 C8 
| CLMM, e 
4 T.U.T. 502 
0 77D 1’ L5 vt 
502 Co us 


C3 C4 
l L2 7 c5||| K 
6 R2 


C 
3] |I é R1 al Tf 


+Vcc 


7Z276584,1 


List of components: 


C1 = 2,2 pF (+ 0,25 pF) ceramic capacitor 

C2 = C7 = C8 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C3 = 5,6 pF (+ 0,25 pF) ceramic capacitor 

C4 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 

C5 = 100 pF ceramic feed-through capacitor 

C6 = 100 nF polyester capacitor 

L1 = stripline (22,5 mm x 6,0 mm) 

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm; leads 2 x 5 mm 
L3 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L5 = 51 nH; 3,5 turns Cu wire (1 mm); int. dia. 6 mm; coil length 7 mm; leads 2 x 5 mm 
L6 = stripline (10,0 mm x 6,0 mm) 

L7 = 15 nH; 1 turn Cu wire (1 mm); int. dia. 5 mm; leads 2 x 5 mm 

L1 and L6 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(€, = 2,74); thickness 1/16”. 


R1 = R2= 10 Q (+ 5%) carbon resistor | 
Component layout and printed-circuit board for 470 MHz test circuit see page 6. 
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APPLICATION INFORMATION (continued) 
Component layout and printed-circuit board for 470 MHz test circuit. 


101—@_ 


7276582 


7276583 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 
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U.H.F. power transistor 
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f = 470 MHz 


Veco = 12,5 V 
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Conditions for R.F. SOAR 


f = 470 MHz 

Th = 70 °C 

Rth mb-h = 0,6 K/W 

VCCnom = 12,5 V or 13,5 V 

Ps = PSnom at VCCnom and VSWR = 1 

see page 5 

The transistor has been developed for use 
with unstabilized supply voltages. As the 
output power and drive power increase with 
the supply voltage, the nominal output 
power must be derated in accordance with 
the graph for safe operation at supply 
voltages other that the nominal. The graph 
shows the permissible output power under 
nominal conditions (VSWR = 1), as a 
function of the expected supply over-voltage 
ratio, with VSWR as parameter. 


The graph applies to the situation in which 
the drive (Ps/Psnom) increases linearly 
with supply over-voltage ratio. 
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OPERATING NOTE Below 300 MHz a base-emitter resistor of 10 Q is recommended to avoid oscil- 
lation. This resistor must be effective for r.f. only. 
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load impedance (parallel components) 
versus frequency (class-B operation) 


input impedance (series components) 
versus frequency (class-B operation) 
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BLW81 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V. 

The resistance stabilization of the transistor provides protection against device damage at severe load 
mismatch conditions. 

The transistor is housed in a %'’ capstan envelope with a ceramic cap. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


1,3 + j2,5 


C.w. typ. 13,5 1,2 —j0,6 140 — j80 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-122. 5,9 

5, Y 1,52 
1 


7Z76390.4 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134) 
Collector-emitter voltage (Vpe = 0) 


peak value VCESM max 36 V 
Collector-emitter voltage (open base) VCEO max 17 V 
Emitter-base voltage (open collector) VEBO max 4v 
Collector current (d.c. or average) | Ic max 2,5 A 
Collector current (peak value); f > 1 MHz IcmM max 7,5 A 
R.F. power dissipation (f > 1 MHz); Tmpb = 25 °C Prot max 40 W 
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Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max 200 °C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 4,3 K/W 
From mounting base to heatsink Rthmb-h = 0,6 K/W 
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U.H.F. power transistor 


CHARACTERISTICS 
T; = 25 °C 


Breakdown voltages 


Collector-emitter voltage 


Vee = 90; 1c =25mA V(BR)CES a 36 V 
Collector-emitter voltage 
open base; Ic = 100 mA ViBR)CEO => 17 V 


Emitter-base voltage 
open collector; |- = 10 mA V(iBR)EBO => 4V 


Collector cut-off current 


Vee =0; VcE = 17 V ICES < 10 mA 
D.C. current gain * 

lc =1,25A;Vcp=5V h a he 

Co od © aa FE typ 35 
Coliector-emitter saturation voltage * 

Ic =3,75 A; |p=0,75A VCEsat typ 0,75 V 
Transition frequency at f = 500 MHz * 

Ic = 1,25 A; Vcf = 12,5 V fy typ 1,3 GHz 

Ic = 3,75 A; Veg = 12,5 V fr typ 0,9 GHz 
Collector capacitance at f = 1 MHz 

le = 1g =0; Veg = 12,5 V Co typ 34 pF 
Feedback capacitance at f = 1 MHz 

Ic = 100 mA; Vcg = 12,5 V Cre typ 18 pF 
Collector-stud capacitance Crs typ 1,2 pF <+— 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 


August 1986 645 


° 
fee See ee eSERAER ERRORS 
tS eae eee eRe 

Pale het ch Ue IE TE eet ib 
BERR! BERBER ARIE 
BeREZRS? SERRE SEAR SRRES 


7Z77165 
Voce (V) 

7277171 
f = 500 MHz 


10 


SSSR RSS 4SSe SELES 
BERAASRRES CEE RSA RSA REE 
RRaRE SEP ARSE PRES REReR 
PARE AEE Ae RRA SHER RSERE 
BSS 2P SRSA CREASES 
Sep 2 eee Ieee Ae eS 
par | PP PT ETT 
aR eReT RCRA SS PERERA 


Rae eS Eee Ae Ake 
HEE 
2 Pa ee ea 


Se ee ot oe ha ed ah a 
Bie: = a Eicwieod ta ele ok lc 
| | PE el 
te COE 
—-| > © A 
ro) | = 
af ee HE eH § eee alae ere ale 
“To wy Pa oO /, Pll 
ee ae eae iedeebet eters | BSS eeane Zee eee 
_ 7 N 
aes oa VaLrks ae eee ae> ete bel Aas Coo lcd eee oh ae 
ite) 
Ge SBE SERRA et et wee ee: ten cea lee ly pepe: es, 
Se a a OF Rede ene icici eed 
Gd, Ol a Pei cpio oe ior 
PI Ces eee Aes PA we oe oe ics 
a ike eter tere pp cece ale olese feaiey : 
a eee Vee eee 
8 Bee eee Pcie eine s 
FREE EE ECC Jenico Erica se 
ze ee ie bec Mec ceectet Ale uti ill IN = a 
Pee ise Sidon cian bdo E 
(a OG WO as 2 Ge a Ge 
© © © © N a - oO 
ioe) 


646 


U.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 

f (MHz) Vce (V) P, (W) Ps (W) Gp (dB) Ic (A) =n (%) 


470 12,5 10 < 25 > 60 | <1,33 > 60 | 1,3+j2,5} 150 — j66 


470 13,5 10 typ 1,9 typ 7,2 — typ 75 — _ 
175 12,5 10 typ 0,45 typ 13,5 — typ 60 | 1,2 -j0,6 140 — j80 


Test circuit for 470 MHz 


C1 4 L5 C10 
4 ee a 
| C5 EU-T, 


L1 (y- C9 
ahs, ! @ L3 
UN 


Cz=— C4 C6 
a i 4j c7||E-4 
NS 
7 7 | 7 t—1__}_-4 
Ra | C8 R2 
41 || 


O 7276587.1 
7VCC 


List of components: 


C1 = 2,2 pF (+ 0,25 pF) ceramic capacitor 

C2 = C9 = C10 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C3 = 3,9 pF (+ 0,25 pF) ceramic capacitor 

C4 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C5 = C6 = 15 pF ceramic chip capacitor (cat. no. 2222 851 13159) 

C7 = 100 pF ceramic feed-through capacitor 

C8 = 100 nF polyester capacitor 


Li = stripline (27,9 mm x 6,0 mm) 

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. = 4 mm; leads 2 x 5 mm 

L3 = 17 nH; 1% turns enamelled Cu wire (1 mm); spacing 1 mm; int. dia. = 6 mm; leads 2 x 5 mm 
L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L5 = stripline (45,8 mm x 6,0 mm) 


L1 and L5 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(€, = 2,74); thickness 1/16”. 


R1 = 1 Q (+ 5%) carbon resistor 
R2 = 10 Q (+ 5%) carbon resistor 


Component layout and printed-circuit board for 470 MHz test circuit see page 6. 


September 1978 647 


BLW81 


APPLICATION INFORMATION (continued) 
Component layout and printed-circuit board for 470 MHz test circuit. 


gg Ne se 


7276585 


7276586 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 
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U.H.F. power transistor BLW81 


7277169 7277166 


f = 470 MHz 
f= H 
470 MHz Th = 25 °C 


typical values ook 10: typical values 
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Measuring conditions for R.F. SOAR 


13 ) f = 470 MHz 
Ne TEN cd Th = 70°C 
PinomN | | \ Rth mb-h = 0,6 K/W 
ee Vecnom = 12,5 V or 13,5 V 
12 see page 
The transistor has been developed for use — 
NI with unstabilized supply voltages. As the 
\ output power and drive power increase 
el SO with the supply voltage, the nominal output 
PTT TT IN TT NG 
"1 ale ais cise see ie power must be derated in accordance with 
ells eel the graph for safe operation at supply 
Pic ei) alt lid ae voltages other than the nominal. The graph 
ae a es aS shows the permissible output power under 
Re ete ahd de clle theese JE Ne nominal conditions (VSWR = 1), as a 
10 | { | Aas function of the expected supply over-voltage 
ratio, with VSWR as parameter. 
- The graph applies to the situation in which 
eae the drive (Ps/PSynom) increases linearly with 
9 EM teeth ale. tf Disb deae odea supply over-voltage ratio. 
1 1,1 12 ec 
Vecnom 
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BLW83 


H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in transmitting amplifiers operating in the h.f. and v.h.f. 
bands, with a nominal supply voltage of 28 V. The transistor is specified for s.s.b. applications as linear 
amplifier in class-A and AB. The device is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. | 


Matched hee groups are available on request. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance 


mode of operation 


s.$.b. (class-A) 


s.s.b. (class-AB) 25 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 
i 0,14 
, ceramic 
25,2 9,8 
max 18,42 max 
metal 7Z77386.2 <—_— 
Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 
Recommended screw: cheese-head 
A 4-40 UNC/2A 
7,5 
max Heatsink compound must be applied sparingly 


and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW83 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (Vpf = 0) 


peak value VCESM max. 65 V 
Collector-emitter voltage (open base) VCEO max. 36 V 
Emitter-base voltage (open-collector) VEBO max. 4VvV 
Collector current (average) IC(Av) max. 3 A 
Collector current (peak value); f > 1 MHz lcm max. 9A 
R.F. power dissipation (f > 1 MHz); Tryp = 25 OC Pre max. 76 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 

7277521 7277522 


Pre te lt he eed. short-time ma 
(w) | | tt | INE | operation 
ae eS mh. during mismatch 
aN » ae 
IN 


d.c. operation 
derate by 
0,32W/°C 


Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vee < 28 V; 
f > 1 MHz. 


THERMAL RESISTANCE (dissipation = 35 W; Trp = 80 C, i.e. T}, = 70 °C) 


From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 3,15 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 2,35 K/W 
From mounting base to heatsink Rth mb-h = 0,3 K/W 
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H.F./V.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector-emitter breakdown voltage 


BLW83 


VpE=0;lc=10mA V(BR)CES > 65 V 
Collector-emitter breakdown voltage 

open base; 1c = 50 mA ViBR)CEO > 36 V 
Emitter-base breakdown voltage 

open collector; |- = 10 mA V(BR)EBO => 4V 
Collector cut-off current 

Vee = 0; Vce = 36 V IcES < 4mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo a 8 mJ 

Rpe = 1022 Esper > 8 mJ 
D.C. current gain * 

typ. 50 

Ic = 1,25 A; Voce =5V hee ae 
D.C. current gain ratio of matched devices* 

Ic =1,25A;VcpE=5V heey/heeo =< 1,2 
Collector-emitter saturation voltage* 

lc =3,75A;1p=0,75A VCEsat typ. 1,5 V 
Transition frequency at f = 100 MHz* 

—l— = 1,25 A; Veg = 28 V fT typ. 530 MHz 

—le = 3,75 A; Vcp = 28 V fr typ. 530 MHz 
Collector capacitance at f = 1 MHz 

le =1e=0; Vep= 28 V Cy typ. 50 pF 
Feedback capacitance at f = 1 MHz 

Ic = 100 mA; VcgE = 28 V Cre typ. 31 pF 
Collector-flange capacitance Cof typ. 2 pF 


7277762 
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Fig. 4 Typical values; Vcg = 28 V. 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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H.F./V.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in s.s.b. class-A operation (linear power amplifier) 
VcE = 26 V; f4 = 28,000 MHz; fo = 28,001 MHz 


output power Th 

W oC 
> 10 (P.E.P.) 70 
typ. 11 (P.E.P.) 
typ. 12 (P.E.P.) 25 

15 ©10 
0 502 

5020 C12 


C11 
7 i 


0 +Vcc 


7Z277772.1 


Fig. 8 Test circuit; s.s.b. class-A. 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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List of components in Fig. 8: 


C1 =C2= 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 

C4 = 47 pF/10 V electrolytic capacitor 

C5 = 56 pF ceramic capacitor (500 V) 

C6 = 47 uF/35 V electrolytic capacitor 

C7 = C8=220nF polyester capacitor 

C9 = 10 uF/35 V electrolytic capacitor 

C10 = C11 = 7 to 100 pF film dielectric trimmer 
C12 = 82 pF ceramic capacitor (500 V) 


L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads to 2 x 5mm 
L2 = L3= Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 

L5 = 14 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 


R1 = 600 22; parallel connection of 2 x 1,2 kQ carbon resistors (+5%; 0,5 W each) 
R2 = 1522 carbon resistor (+5%; 0,25 W) 

R3 = 1,2 2; parallel connection of 4 x 4,7 Q carbon resistors (+5%; 0,125 W each) 
R4 = 33 carbon resistor (+5%; 0,25 W) 

R5 = 18 carbon resistor (+5%; 0,25 W) 

R6 = 12022 wirewound resistor (+5%; 5,5 W) 

R7 = 1M carbon resistor (+5%; 0,125 W) 

R8 = 47Q wirewound potentiometer (3 W) 

1,57 Q; parallel connection of 3 x 4,7 Q wirewound resistors (5%; 5,5 W each) 
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Fig. 9 Intermodulation distortion as a function of output power. 
Typical values; Vcg = 26 V; —— Tp = 70 °C; ——— Tp = 25 OC. 
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H.F./V.H.F. power transistor BLW83 


R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
VcE = 28 V; f7 = 28,000 MHz; fo = 28,001 MHz 


output power G nat (%) Ic (A) 
W d at 30 W P.E.P. 


3 to 30 (P.E.P.) typ. 21] typ.40_ typ. 1,34 
3 to 25 (P.E.P.) typ. 21 — -- 


ta CG? 
O 5022 
©! L1 R1 ) ; 
502 0 —{___}--» | C4 C8 
eh a | 
RI |[ju2 77 7 
‘, 

temperature O O +Vcc 


compensated bias 


C3 —=C5 ==C6 
I ns a 7Z277771.1 


Fig. 10 Test circuit; s.s.b. class-AB. 
List of components: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 

C4 = 56 pF ceramic capacitor (500 V) 

C7 = C8 = 15 to 575 pF film dielectric trimmer 


L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 9,4. mm; leads 2 x 5 mm 
L4 = 7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5 mm 


R1 = 1,2 22; parallel connection of 4 x 4,7 Q carbon resistors 
R2= 392) carbon resistor 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 cB. 
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Fig. 11 Intermodulation distortion as a function Fig. 12 Double-tone efficiency and power gain as a 
of output power. * function of output power. 


Conditions for Fig. 11: 
Vce = 28 V; Ic(zs) = 25 mA; fy = 28,000 MHz; fg = 28,001 MHz; typical values. 


Conditions for Fig. 12: 
VcE = 28 V; Ic(zs) = 25 mA; fy = 28,000 MHz; fp = 28,001 MHz; Tp = 25 OC; typical values. 


* See note on previous page. 
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H.F./V.H.F. power transistor 


7277767 7277768 
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Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) as a 


function of frequency. 
Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 
VCE = 28 V; Ic(zs) = 25 mA; PL = 30 W; Tp = 25 OC; Z; = 9,5 2. 


Ruggedness in s.s.b. operation 


The BLW83 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions: 
f4 = 28,000 MHz; fp = 28,001 MHz; VcgE = 28 V; Ty = 70 °C and Py pom = 35 W (P.E.P.). 
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BLW84 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated v.h.f. transmitters 
with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaranteed to with- 
stand severe load mismatch conditions. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp, = 25 OC in an unneutralized common-emitter class-B circuit 


mode of operation Py Gp 
dB 
>9 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-123. 


7277386.2 << 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 


- 4—40 UNC/2A 
max Heatsink compound must be applied 
i] sparingly and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW84 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vee = 0) \ 


peak value VCESM max. 65 V 
Collector-emitter voltage (open base) VCEO max. 36 V 
Emitter-base voltage (open collector) VEBO max. V 
Collector current (average) IC(AV) max. 3 A 
Collector current (peak value); f > 1 MHz Icom max. 9A 
R.F. power dissipation (f > 1 MHz); Tmp = 25 °C Pre max. 76 W 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 

7277521 7277522 
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Po WI 
IES 


50 


d.c. operation 
derate by 
0,32W/°C 


Le teal 2 polled! 
pete es eel Ieee 
eae eee 


0 50° 100 150 
h 


Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcr < 28 V; 
f 2 1 MHz. 


THERMAL RESISTANCE (dissipation = 20 W; Tmp = 76 °C, i.e. T, = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb (dc) = 3,0 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb (rf) = 2,25 K/W 
From mounting base to heatsink Rth mb-h = 0,3 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 


Tj = 25 9C 
Collector-emitter breakdown voltage 

VBE = 9; !I¢ = 10 mA V(BR)CES 
Collector-emitter breakdown voltage 

open base; Ic = 50 mA V(BR)CEO 
Emitter-base breakdown voltage 

open collector; lp = 10 mA V(BR)EBO 
Collector cut-off current 

Vee = 90; Vee = 36 V IcES 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo 

Ree = 1022 Espr 
D.C. current gain * 

Ic = 1,25 A; Veep =5V hee 
Collector-emitter saturation voltage * 
Transition frequency at f = 100 MHz * 

—Ip = 1,25 A; Vep = 28 V fy 

—le = 3,75 A; Veg = 28 V tT 
Collector capacitance at f = 1 MHz 

le =|l,p = 0; Vep = 28 V Co 
Feedback capacitance at f = 1 MHz 
Collector-flange capacitance Cof 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 


> 65 
= 36 
= 4 
< 4 
> 8 
8 
typ. 45 

10 to 100 
typ. 1,5 
typ. 650 
typ. 650 
typ. 45 
typ. 28 
typ. 2 


mJ 
mJ 
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V.H.F. power transistor BLW84 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 PC 


f(MHz) | Vce (Vv) | PL (W) | Pg (W) 9 Gp (dB) | Ic (A) 0 (%) 


175 28 25 | <3,15 >9 | <149 >60 59—j54 
T 
a L5 iy ee 
a C3a alee g LLLA | 0 50 82 
L1 


: C6b C8 
5020 ZAZA te) r T 


C3b 
ie ie Y | CS R2 % 
4 C4 HHH 


L8 il 


+VCC 


R1 j il L3 


7277104 


Fig. 7 Test circuit; c.w. class-B. 


List of components 

C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF (+ 10%) polyester capacitor 

C6a = 2,2 pF ceramic capacitor (500 V) 

C6b = 1,8 pF ceramic capacitor (500 V) 

C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

L1= 14 nH; 1 turn enamelled Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 80 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 
L7 = 62 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 7,5 mm; length 8,1 mm; leads 2 x 5mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = R2= 10 &2 (+ 10%) carbon resistor (0,25 W) 
Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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7Z77549.1 


7277548 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 


To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 
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The graph shows the permissible output power 
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28 V; Rth mb-h 
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Fig. 11 R.F. SOAR; c.w. class-B operation: 
temperatures as parameter. 
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OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 Q is recommended to avoid oscillation. 


This resistor must be effective for r.f. only. 
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28 V;P, = 25 W; 


= 25 °C. 


Conditions for Figs 12, 13 and 14: 
Th 


Typical values; VcE 
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BLW85 


H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile h.f. and 
v.h.f. transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 
Matched hfe groups are available on request. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C 


mode of operation] VcE 


c.w. (class-B) 


s.s.b. (class-AB) typ.—33 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123.. 


ceramic 
25,2 98 
max 18,42 max 
metal 7Z77386.2 
Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 
Recommended screw: cheese-head 
r 4-40 UNC/2A 
7,5 : ‘ 
max Heatsink compound must be applied sparingly 


and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vpe = 0) 


peak value — Veesm max. 36 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open-collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 9A 
Collector current (peak value); f > 1 MHz ICM max. 22 A 
R.F. power dissipation (f > 1 MHz); Tyyh = 25 °C Pre max. 105 W 
Storage temperature Tstg — 65 to +150 °C 
Operating junction temperature Tj max. 200 °C 
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Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Veg < 16,5 V; 
f 2 1 MHz. 

THERMAL RESISTANCE (dissipation = 30 W; Tmp = 79 OC, i.e. Ty =.70 °C) 
From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,5 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,8 K/W 
From mounting base to heatsink ; Rth mb-h = 0,3 K/W 
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H.F./V.H.F. power transistor BLW85 


CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 

VBE = 0; Ic = 50 mA V(BR)CES > 36V 
Collector-emitter breakdown voltage 

open base; Ic = 100 mA V(BR)CEO > 18 V 
Emitter-base breakdown voltage 

open collector; |— = 25 mA V(BR)EBO > 4V 
Collector cut-off current 

Vee = 90; Vee = 18 V ICES < 25 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 8 mJ 

Ree = 102 Espr > 8 mJ 
D.C. current gain* 

= ; a typ. 50 

Ic=4A;VcE=5V NFE 10 to 80 
D.C. current gain ratio of matched devices* 

Ic=4A;VceE=5V heeq/heeo < 1,2 
Collector-emitter saturation voltage* 

lc=12,5A;1p=2,5A VCEsat typ. 1,5 V 
Transition frequency at f = 100 MHz* 

-le= 4A; Vep= 12,5 V fT typ. 650 MHz 

—le = 12,5 A; Vcp = 12,5 V fy typ. 600 MHz 
Collector capacitance at f = 1 MHz 

le =Ig=0; Veg = 15 V Cy typ. 120 pF 
Feedback capacitance at f = 1 MHz 

Ic = 200 mA; Vcfe = 15 V Cre typ. 82 pF 
Collector-flange capacitance Cof typ. 2 pF 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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H.F./V.H.F. power transistor | BLW85 


APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Tp = 25 9C 

f (MHz) Po (W) 


175 < 16 
175 


ag L5 L7 C7 
C3a T.U.T. Y/ LLL 0 502 


C1 L1 


502.0 7777 ‘@ a C6b T c8 
: 
‘7 


L4 


C3b 
2g OT SHH 2 
a 4 C4 t+—}H+4 


8 | |I 
RI i |[}L3 | 


+VCC 7277104 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 

C6a = C6b = 8,2 pF ceramic capacitor (500 V) 

C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) . 


L1 = 1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2x 5 mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5 = strip (12 mmx 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2x 5 mm 

7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2 x 5mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = 10 &2 (£10%) carbon resistor (0,25 W) 
R2 = 4,7 &2 (+5%) carbon resistor (0,25 W) 


Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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APPLICATION INFORMATION (continued) 


/ 7Z277549.1 


, 
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Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 


To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 
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drive (Ps/Psnom) increases linearly with supply 


over-voltage ratio. 
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BLW85 


H.F./V.H.F. power transistor 


R.F. performance in s.s.b. class-AB operation 


Vce = 12,5 V; Th up to 25 °C; Rit mb-h < 0,3 K/W 
f4 = 28,000 MHz; fo = 28,001 MHz 


output power Gp | Ndt | d3 ds | Ic(Zs) 
W dB % dB* dB* mA 
3 to 30 (P.E.P.) typ. 19,5 | typ. 35 typ. —33 typ. —36 25 


C10, R,= 
4 500 


C11 C13, C14 
apes de | 


| soma | +) 
ea 
+Vg =12,5V 


7266944 


Fig. 15 Test circuit; s.s.b. class-AB. 


List of components: 
TR1 = TR2 = BD137 


C1 = 100 pF air dielectric trimmer (single insulated rotor type) 

C2 = 27 pF ceramic capacitor (500 V) 

C3 = 180 pF polystyrene capacitor 

C4 = 100 pF air dielectric trimmer (single non-insulated rotor type) 
C5 = C7 = 3,9 nF polyester capacitor 

C6 = 2 x 270 pF polystyrene capacitors in parallel 

C8 = C15 = C16 = 100 nF polyester capacitor 

C9 = 2,2 uF moulded metallized polyester capacitor 

C10 = 2 x 385 pF (sections in parallel) film dielectric trimmer 

C11 = 68 pF ceramic capacitor (500 V) 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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APPLICATION INFORMATION (continued) 
List of components (continued) 


C12 = 2 x 82 pF ceramic capacitors in parallel (500 V) 
C13 = 47 pF ceramic capacitor (500 V) 
C14 = 385 pF film dielectric trimmer 


-L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9 mm; length 6,1 mm; leads 2 x 5 mm 


2 = L5 = Ferroxcube choke coil (cat. no. 4312 020 36640) 
L3 = 68 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 8,3 mm; leads 2 x 5 mm 
L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 7,6 mm; leads 2 x 5mm 


R1 = 27 &2 (+5%) carbon resistor (0,5 W) 
R2 = 4,7 9) (£5%) carbon resistor (0,25 W) 
R3 = 1,5 kQ2 (£5%) carbon resistor (0,5 W) 
R4 = 10 82 wirewound potentiometer (3 W) 
R5 = 47 Q wirewound resistor (5,5 W) 

R6 = 150 2 (+5%) carbon resistor (0,25 W) 
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intermodulation distortion versus 
output power * 


double-tone efficiency versus 
output power 
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Fig. 16. 
Conditions for Figs 16 and 17: 


VcE = 12,5 V; fy = 28,000 MHz; fg = 28,001 MHz; Th = 25 °C; Reh mb-h <0,3°K/W; Ic(zg) = 25 mA; 
typical values. 


* See next page. 
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double-tone efficiency versus 
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Fig. 18. 


Conditions for Figs 18 and 19: 


25 °C; Rth mb-h <9,3 K/W ; Ic(zs) = 25 mA; 


28,001 MHz; Th = 


Vg = 13,5 V; £1 = 28,000 MHz; fo = 


typical values. 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 


679 


February 1978 


amplified tones. Relative to the according peak envelope powers these figures should be increased 


by 6 cB. 


APPLICATION INFORMATION (continued) 
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Fig. 20 Power gain as a function of frequency. Fig. 21 Input impedance (series components) as a 
function of frequency, 
Fig. 20 and 21 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 
Conditions: 
Vce = 12,5 V VceE = 13,5 V 
P; = 30 W (P.E.P.) P; = 35 W (P.E.P.) 
Th = 25 PC Th = 25 OC 
Rth mb-h S 0,3 K/W Rth mb-hS0,3 K/W 
Ic(Zs) = 25 mA Ic(zs) = 25 mA 
Zp = 1,82 Z_.= 1,8 22 
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BLW86 


H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, AB and B operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions. Matched hfe groups are available on request. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C 


mode of operation 


c.w. (class-B) 
s.s.b. (class-AB) 
s.s.b. (class-A) 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 


25,2 
max 
7277386.2 <«— 
Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 
Recommended screw: cheese-head 
t 4-40 UNC/2A 
ae Heatsink compound must be applied sparingly 
y and evenly distributed. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (VpgE = 0) 


peak value VCESM max. 65 V 
Collector-emitter voltage (open base) VCEO max. 36 V 
Emitter-base voltage (open-collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 4A 
Collector current (peak value); f > 1 MHz ICM max. 12 A 
R.F. power dissipation (f > 1 MHz); Tryh = 25 OC Prt max. 105 W 
Storage temperature Tstg -—65 to +150 °C 
Operating junction temperature Tj max. 200 °C 
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Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VcgE < 28 V; 
f > 1 MHz. 


| Continuous d.c. operation 
I! Continuous r.f. operation 
111 Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 45 W; Tmpb = 83,5 °C, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 2,65 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,95 K/W 
From mounting base to heatsink Rth mb-h = 0,3 K/W 
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H.F./V.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector-emitter breakdown voltage 


BLW86 


VBE =9; Ic =25mA V(BR)CES > 65 V 
Collector-emitter breakdown voltage 

open base; Ic = 100 mA Vi(BR)CEO => 36 V 
Emitter-base breakdown voltage 

open collector; I_ = 10 mA V(BR)EBO => 4v 
Collector cut-off current 

Vee =0; VcE= 36 V ICES < 10 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 8 mJ 

Reg = 102 EspBR > 8 mJ 
D.C. current gain* 

typ. 45 

Ic=2,5A;Voe=5V hee Dare - 
D.C. current gain ratio of matched devices* 

Ic =2,5A;Vce=5V heeq/hpeg < 1,2 
Collector-emitter saturation voltage* 

Ic=7,5A;lp=i1,5A VCEsat typ. 1,5 V 
Transition frequency at f = 100 MHz* 

—le = 2,5 A; Vcp = 28 V fr typ 570 MHz 

—le = 7,5 A; Veg = 28 V fr typ. 570 MHz 
Collector capacitance at f = 1 MHz 

le =le=0; Vcop = 28 V Co typ. 82 pF 
Feedback capacitance at f = 1 MHz 

lc = 100 mA; VcE = 28 V Cre typ. 54 pF 
Collector-flange capacitance Cof typ. 2 pF 


sibs pecscaceaner/ectects 
O ‘A O 
HTh= 70°C p5A 25°C +} +4 


0 0,5 1 
Fig. 4 Typical values; Vcge = 28 V. 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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H.F./V.H.F. power transistor BLW86 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 


f (MHz) Po (W) 
175 


Ic (A) 7 (%) 


Gp (dB) 


A L5 L7 C7 
C3a T.U.T. ZL LL fe 5022 


C1 L1 


5022 © SLBA. <a = C6b ~ =e: 
ta Nb Je 


C2 C3b 
L2 a: y N' CS RD , 
4 C4 -++__H+4 


Ls ||| 


+Vcc 


R1 fl il L3 


‘7 ‘7 


7277104 


Fig. 8 Test circuit; c.w. class-B. 


List of components: 


C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor 

C5 = 100 nF polyester capacitor 

C6a = 2,2 pF ceramic capacitor (500 V) 

C6b = 1,8 pF ceramic capacitor (500 V) 

C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 


L1 = 14 nH; 1 turn Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5= strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 80 nH; 3 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 

L7 = 62 nH; 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. : 


R1 = R2= 10 2 carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit see Fig. 9. 
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Fig. 9 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 


To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 
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H.F./V.H.F. power transistor BLW86 
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Fig. 10 Typical values; Vcg = 28 V; f = 175 MHz. Fig. 11 Typical values; VcgE = 28 V; f = 175 MHz; 
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Below 75 MHz a base-emitter resistor of 10 Q is 


recommended to avoid oscillation. This resistor 


must be effective for r.f. only. 


Conditions for Figs 13; 14 and 15. 
Typical values; Vcg = 28 V; Py 


= 25 9C, 


45.W; Th 


Fig. 15 Power gain versus frequency. 
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H.F./V.H.F. power transistor 


R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
VCE = 28 V; f4 = 28,000 MHz; fo = 28,001 MHz 


output power | G 
W d 


Ndt (%) Ic (A) 
at 47,5 W (P.E.P.) 


5 to 47,5 (P.E.P.) | typ. 19 | typ.45 typ. 1,9 | typ. -30 25 
5 to 42,5 (P.E.P.) | typ. 19 _ _ 70 
14 C7 
T.U.T 20s 
C1 L1 R1 (P 
502 0— : eo aa a) C4 C8 
C2 L3 
R2 f il L2 4 7 
temperature O =F : 0 +Vcc 


compensated bias 


—- C3 C5 C6 
ae ia ai 7277771.1 


Fig. 16 Test circuit; s.s.b. class-AB. 


List of components: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 

C4 = 56 pF ceramic capacitor (500 V) 

C7 = C8 = 15 to 575 pF film dielectric trimmer 


L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5mm 
2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

_3 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 9,4 mm; leads 2 x 5mm 
L4 = 7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5mm 


R1 = 1,2 Q; parallel connection of 4 x 4,7 Q carbon resistors 
R2 = 39 (2 carbon resistor 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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Fig. 18 Double-tone efficiency and power gain as a 


25 
function of output power. 


50 0 


P.E.P. (W) 


25 


Fig. 17 Intermodulation distortion as a function 


of output power.* 


Conditions for Fig. 17: 


VCE 


28,000 MHz; fo 


28,001 MHz; typical values. 


= 50 mA; f4 


28 V; Ic(zs) 


Conditions for Fig. 18: 


VCE 


25 °C; typical values. 


28,000 MHz; fo = 28,001 MHz; Tp = 


= 50 mA; f4 


28 V; Ic(Zs) 


* See note on previous page. 


July 1978 


690 


H.F./V.H.F. power transistor 


7277785 
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Fig. 19 Power gain as a function of frequency. Fig. 20 Input impedance (series components) as a 
function of frequency. 


Figs 19 and 20 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 
Vce =.28 V; Ic(zs) = 50 mA; PL = 47,5 W; Th = 25 °C; 2, =6,4Q. 


Ruggedness in s.s.b. operation 


The BLW86 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions: 
class-AB operation; f; = 28,000 MHz; fo = 28,001 MHz; Vcg = 28 V; Tp = 70 OC and P| nom = 50 W 
P.E.P. 
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R.F. performance in s.s.b. class-A operation (linear power amplifier) 
VcE = 26 V; fy = 28,000 MHz; fo = 28,001 MHz 


output power 


17 (P.E.P.) 
17 (P.E.P.) 25 
15 C10 
0 5022 
5022 0 C11 
‘/ 
Ny 
~ 
@ +Vcc 
7277798.1 


Fig. 21 Test circuit; s.s.b. class-A. 


* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 


by 6 dB. 
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H.F./V.H.F. power transistor 


List of components in Fig. 21: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 

C4 = 47 uwF/10 V electrolytic capacitor 

C5 = 56 pF ceramic capacitor (500 V) 

C6 = 47 pF/35 V electrolytic capacitor 

C7 = C8 = 220 nF polyester capacitor 

C9 = 10 nF/35 V electrolytic capacitor 

C10 = 10 to 210 pF film dielectric trimmer 
C11 = 15 to 575 pF film dielectric trimmer 


L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5mm 
2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 

L5 = 14 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 


R1 = 600 22; parallel connection of 2 x 1,2 kQ carbon resistors (+5%; 0,5 W each) 
R2= 152 carbon resistor (5%; 0,25 W) 

R3= 1,2 Q; parallel connection of 4 x 4,7 Q carbon resistors (5%; 0,125 W each) 
R4= 332 carbon resistor (5%; 0,25 W) 

R5= 18Q carbon resistor (5%; 0,25 W) 

R6= 120 Q wirewound resistor (+5%; 5,5 W) 

R7= 12 carbon resistor (+5%; 0,125 W) 

R8= 47 wirewound potentiometer (3 W) 

R9 = 1,57 Q:; parallel connection of 3 x 4,7 Q wirewound resistors (5%; 5,5 W each) 
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Fig. 22 Intermodulation distortion as a function of output power. 
Typical values; Vcg = 26 V; Tp = 70 °C; f4 = 28,000 MHz; fo = 28,001 MHz. 
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V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile h.f. and 
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


>70 | 1,6 + j1,4 210 + j5,5 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-123. 


25,2 
max 


7277386.2 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 
4 4-40 UNC/2A 


pia | Heatsink compound must be applied sparingly 
and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (Ver = 0) 


peak value VCESM max. 36 V 
Collector-emitter voltage (open base) VCcEO max. 18 V 
Emitter-base voltage (open collector) VEBO max. 4vV 
Collector current (average) IC(AV) max. 6A 
Collector current (peak value); f > 1 MHz Icm max. 12 A 
R.F. power dissipation (f > 1 MHz); Tmb = 25 °C Pre max. 76 W 
Storage temperature Tstg -65to+150 °C 
Operating junction temperature Tj max. 200 °C 

7277542 ale 


100 


Pre 
(W) 


50 


" derate by 
0,32W/°C 


0 50 100 150 
O 
VcE (V) Th (°C) 


Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcge < 16,5 V; 
f 21 MHz. 


- THERMAL RESISTANCE (dissipation = 20 W; Tmp = 76 °C; i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 3,0 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 2,25 K/W 
From mounting base to heatsink Rth mb-h = 0,3 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 


BLW87 


Tj = 25 oC 
Collector-emitter breakdown voltage 

Vee =0; Ic = 25mA V(BR)CES > 36 
Collector-emitter breakdown voltage 

open base; Ic = 50 mA ViBR)CEO => 18 
Emitter-base breakdown voltage 

open collector; l- = 10 mA V(BR)EBO => 4 
Collector cut-off current 

Vee = 0; Vcp = 18 V ICES << 10 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base | Espo > 8 

Rpe = 10 Q ESBR > 8 
D.C. current gain* 

typ. 50 

Ic=2,5A;VcE=5V hee are 36 
Collector-emitter saturation voltage* 

Ic=7,5A;lp=i1,5A VCEsat typ. 1,7 
Transition frequency at f = 100 MHz* 

—le =2,5 A; Veg = 13,5 V fy typ. 800 

—le =7,5 A; Vcp = 13,5 V fT typ. 750 
Collector capacitance at f = 1 MHz 

le = 1g=0; Vegp=15V Cy typ. 65 
Feedback capacitance at f = 1 MHz 

Ic = 100 mA; Vcge = 15 V Cre typ. 41 
Collector-flange capacitance Cot typ. 2 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 


mJ 
mJ 


pF 
pF 
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V.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 OC 


f (MHz) Ps (W) Ic (A) =n (%) 


Gp (dB) 


175 <625 > 6 
175 ae typ. 6,6 = 
T 
ae L5 L7 © =F 7 
C3a T.U.T ZL LL 0502 
C1 L1 
eee Wee, a . C6b C8 
La NAY : : 
C2 


C3b 
L2 | 4 VY—| C5 R2 
7 


RI fl ||| L3 | 


+*VCC 
Fig. 7 Test circuit; c.w. class-B. 
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7 Zi 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 

C6a = C6b = 8,2 pF ceramic capacitor (500 V) 

C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 


L1 = 1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5 mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 2 turns Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2 x 5mm 

L7 = 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = 10 &2 (+ 10%) carbon resistor (0,25 W) 
R2 = 4,7 Q (+ 5%) carbon resistor (0,25 W) 


Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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APPLICATION INFORMATION (continued) 


150 


seatetetoreeetetes 


7277549.1 


7277548 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections.are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor 


7Z77110.A 


typical values 
f = 175 MHz 
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7Z277109.A 


typical values 


f = 175 MHz 
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Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Tp = 70 °C; 

Rth mb-h = 9,3 K/W ; VCEnom = 13,5 V or 12,5 V; 
Ps = Psnom at VCEnom and VSWR = 1 

The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the 
expected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 


drive (Ps/Psnom) increases linearly with supply 
over-voltage ratio. 


February 1978 


701 


| 
: 
s 
wi 
i 
a < a 
== . 
nae = ae é 
ee as = a 
—_— 03 ee ~ 
oH = eo 2 
xem 2) ay a a 
EEE ; Bi HH. 
SOS : = 
oon HH 2 5 ee a anne - 
ase aoée = oF PEE 4 
ola i) > £ & [| | i 
ia 5 8 oo AH, 
z| S = a S PEPE & = 
2 3 rad mS 4 fini x 
2 | 8 3 coe mae EEE : 
g 3 é PETES —— SHEE E > 
® is 2 = cl a Se | = la | S 
S | s <| gage oF | a= = 
E =~ | B & a a Ni o || = | | iL 
= i Oo ® A al z= i NT mI c 
Hi cote saearh SE coo FH 
2 4 Pot Soe 3s BES g 
G = a tt nN | {| i S i 1g = ae R 
° 8H a FELCH Hs g © Pfs 
3 |s 36 H+ a an 2 88 EH 
5 |2 eg _ aoe FEEH les SoHE 
. Eee naaa aa o> = = a 
ae = oe ile + H+ = 
By a i = 5 - | | 2 & - ia 
2 amare +-F HH g $3 a - 
5 _ |_| od | | | | Pt tt = ror a= ea LO 
— || ane tf az as 
=e | & 6] gg HENH cH = 2% 
Hin THON ane HS SSS 
a Ni c hee | NK a - - 
Sv ge a ae ms \ a Ea 
oe % eh wae st | oH. 
y 2 9 ca | wees w = Caled 
a | oO — uw 
se |5 7 pt canbctee | 
=o 23 aan i= = ia z 
& [58 i He 
© qu i raed 
= 5 l » S) £ ia a a N 
gf \ 5 5 oeecaare | 
2 B % @ as = To 
Eg EE Ho iis 
Oo x4) = a asm a 
cs |. ia 
< & 
+ 
a re) 
ro 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor suitable for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for a nominal supply voltage of 28 V. The transistor is resistance stabilized and 
is guaranteed to withstand infinite VSWR at rated output power. High reliability is ensured by a gold 
sandwich metallization. 

The transistor is housed in a %4”’ capstan envelope with a ceramic cap. All leads are isolated from the 
stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


C.w. 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-122. 5,9 

1,52 
y 


—>! 7,6max <- 


27,6 7Z76390.4 
24,9 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 


max. 60 V 


VCESM 
VCEO 


=0 


(peak value); Vege 


30 V 


max. 


open base 


max. 4V 


VEBO 


Emitter-base voltage (open collector) 


Collector current 


32 A 


max. 0 


IC(AV) 


Ic; 


d.c. or average 


10A 


max. 


ICM 


(peak value); f > 1 MHz 
Total power dissipation (d.c. and r.f.) up to Try 


96 W 
—65 to+ 150 °C 


Ptot max. 


= 50 °C 


T stg 


Storage temperature 


oO 
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Operating junction temperature 


Fig. 3 Power derating curve vs. temperature. 


Fig. 2 D.C. SOAR. 


70 °C) 


72 OC, i.e. Th 


THERMAL RESISTANCE (dissipation = 3;5 W; Tmpb 


From junction to mounting base 


13,0 K/W 


Rth j-mb 


(d.c. and r.f. dissipation) 


0,6 K/W 


Rth mb-h 


From mounting base to heatsink 


April 1980 


704 


U.H.F. power transistor BLW89 


CHARACTERISTICS 


Tj = 25 °C 
Collector-emitter breakdown voltage 

Vee =0; lc =2mA V(BR)CES = 60 V 
Collector-emitter breakdown voltage 

open base; Ic = 10 mA V(BR)CEO > 30 V 
Emitter-base breakdown voltage 

open collector; IF = 1mA V(BR)EBO => 4V 
Collector cut-off current 

Vee = 90; Veg = 30 V | ICES <4 1 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base ESBO a 0,5 mJ 

Rpe = 10 22 ESBR e 0,5 mJ 
D.C. current gain * 

typ. 40 

lc =0,15A;Vcp=5V hFe 10 to 100 
Collector-emitter saturation voltage * . 

Ic =0,5 A; lp=0,1A VCEsat typ. 0,9 V 
Transition frequency at f = 500 MHz * 

—le =0,15 A; Vep = 28 V fr typ. 1,20 GHz 

—Ie = 0,50 A; Vep = 28 V ft typ. 0,85 GHz 
Collector capacitance at f = 1 MHz 

le =le=0; Vep = 28 V Co typ. 5,5 pF 
Feedback capacitance at f = 1 MHz 

Ic = 10 mA; Vc = 28 V Cre typ. 2 pF 
Collector-stud capacitance Cos typ. 12:-PP eee 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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Fig. 5 Ip = le=0; f= 1 MHz; Tj = 25 °C. 


WJ.F. power transistor BLW89 


APPLICATION INFORMATION 


K.—. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


* (MHz) 


Voce (V)|PL(W) | Pg(W) Gp (dB) | Ic (A) sn (%) 


£70 2 < 013 > 12 |< 0,145 > 50 | 3,0—j0,4 | 12+j45 
470 2 typ.0,09 typ. 13,5 | typ.0,135 typ. 53 — — 
L3 L6 Co 
T.u.T, ~ZZZ | r—-at—£2) 502 
bd (7 | 
502 (6 ttt _& | 
: 7 - 7 
7283376 y | ai R3 
L5 


=}—9 +Vec 


Fig. 7 Test circuit; c.w. class-B. 


i.ist of components: 

(T= C5 = C6 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C2 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 

3 = 100 pF ceramic feed-through capacitor 

C4 = 100 nF polyester capacitor 

i? = stripline (34,8 mm x 6,0 mm) 

i.@= 5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

i. = stripline (12,0 mm x 6,0 mm) 

1..% = 220 nH; 10 turns enamelled Cu wire (0,35 mm) closely wound around R2 

LS= 29nH; 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 3,5 mm: leads 2 x 4mm 
L.t and L3 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
fe, = 2,74); thickness 1/16”. 

R4= 100 Q carbon resistor 

F4= 10 kQ carbon resistor (style CR37) 

R3= 10 Q carbon resistor 


Component layout and printed-circuit board for 470 MHz test circuit are shown in Fig. 8. 
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L4//R2 C3 


7283375 


7283374 


Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit. 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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Fig. 11 Input impedance (series components). 
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BLW90 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor suitable for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for a nominal supply voltage of 28 V. The transistor is resistance stabilized and 
is guaranteed to withstand infinite VSWR at rated output power. High reliability is ensured by a gold 
sandwich metallization. 


The transistor is housed in a 4%” capstan envelope with a ceramic cap. All leads are isolated from the 
stud. 


QUICK REFERENCE DATA 


R.F. performance up to Ty = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


C.W. 


MECHANICAL DATA 
Fig. 1 SOT-122. 5,9 
> 5, 


—>! 7,6max <— 
27,6 


‘ > 7Z276390.4 
24,9 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 
(peak value); Vge =0 


open base 


Emitter-base voltage (open collector) 


Collector current 
d.c. or average 


VCESM max. 60 V 
VCEO max. 30 V 
VEBO max. 4V 


Ic: Ic(av) max. 0,62 A 


(peak value); f > 1 MHz Icom max. 2,00 A 
Total power dissipation (d.c. and r.f.) up to Tryp = 25 PC Prot max. 18,6 W 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 
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Fig. 2 D.C. SOAR. 


Fig. 3 Power derating curves vs. temperature. 


| Continuous d.c. and r.f. operation 
Il Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 6 W; Tmpb = 73,6 OC, i.e. T, = 70 °C) 


From junction to mounting base 
(d.c. and r.f. dissipation) 


From mounting base to heatsink 
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Rth j-mb = 9,0 K/W 
Rth mb-h = 0,6 K/W 


U.H.F. power transistor BLW90 


CHARACTERISTICS 


Tj = 25 oC 
Collector-emitter breakdown voltage 

Vee =0; lc =4mA V(BR)CES > 60 V 
Collector-emitter breakdown voltage 

open base; Ic = 20 mA V(BR)CEO > 30 V 
Emitter-base breakdown voltage 

open collector; !- = 2 mA Vi(BR)EBO > 4 Vv 
Collector cut-off current 

Vpe = 9; Veg = 30 V ICES <— 2 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo oa 1 mJ 

Rpg = 10 2 Espr > 1 mJ 
D.C. current gain * 

typ. 40 

Ic =0,3A;VcFz5V hee 10 to 100 
Collector-emitter saturation voltage * 

Ic =1,0A;lp=0,2A VCEsat typ. 0,9 V 
Transition frequency at f = 500 MHz * 

—lp =0,3 A; Veg = 28 V fy typ. 1,2 GHz 

—le = 1,0 A; Vep = 28 V fy typ. 0,9 GHz 
Collector capacitance at f = 1 MHz 

le =I, =0; Veg = 28 V Co typ. 8,4 pF 
Feedback capacitance at f = 1 MHz 

Ic = 20 mA; VcE = 28 V Cre typ. 3,6 pF 
Collector-stud capacitance Ces typ. 1,2 pF «— 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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U.H.F. power transistor BLW90 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 


f (MHz) Pg(W) Gp (dB) | Ic(A) 0 (%) 


470 < 032 > 11 < 0,26 > 55 
470 typ.0,23 = typ.12,5 | typ.0,25 typ. 58 — 
L4 L6 C6 
TUS LLL 0) 5022 
C1 L1 {PP 
5020 ZL oe 
L5 C5 
: C3 
7283363 C4 R2 
. ae 
L7 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = C5 = C6 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C2=2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 

C3= 100 pF feed-through capacitor 

C4= 100 nF polyester capacitor 

L1 = stripline (34,8 mm x 6,0 mm) 

L2 = 320 nH; 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm; leads 2 x 4mm 
L3= L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4= stripline (12,0 mm x 6,0 mm) 

L5 = 265 nH; 13 turns closely wound enamelled Cu wire (0,35 mm); int. dia. 3,5 mm; leads 2 x 4 mm 
L6= 29nH; 3 turns closely wound enamelled Cu wire (1 mm); int. dia. 3,5 mm; leads 2 x 4mm 
L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(€, = 2,74); thickness 1/16”. 

R1= 100 Q carbon resistor 

R2= 10 {2 carbon resistor 


Component layout and printed-circuit board for 470 MHz test circuit are shown in Fig. 8. 
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7283362 


Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit. 
The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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April 1980 
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Fig. 10 Typical values; Vcr 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor suitable for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for a nominal supply voltage of 28 V. The transistor is resistance stabilized and 
is guaranteed to withstand infinite VSWR at rated output power. High reliability is ensured by a gold 
sandwich metallization. 


The transistor is housed in a %"’ capstan envelope with a ceramic cap. All leads are isolated from the 
stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tp, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


C.W. 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-122. 5,9 
"| 5,5 on Y 1,52 


—>! 7,6max < 
27,6 


an Ft a Rie ae rs 7Z76390.4 
24,9 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage 


(peak value); Ver =0 VCESM max. 60 V 
open base VCEO max. 30 V 
- Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 
d.c. or average Ic; Ic(Ay) max. 15 A 
(peak value); f > 1 MHz lcm max. 3,5 A 
Total power dissipation up to Tmp = 35 PC Prot max. 30 W 
R.F. power dissipation (f > 1 MHz); Tryp = 25 OC Pre max. 32,5 W 
Storage temperature T stg —65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 
2 7Z83338 7Z83340 
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Fig. 2 D.C. SOAR. Fig. 3 Power derating curves vs. temperature. 


| Continuous d.c. operation 
If Continuous r.f. operation 
It! Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 10 W; Typ = 76 OC, i.e. Th = 70 OC) 
From junction to mounting base (d.c. and r.f. dissipation) Rth j-mb = 6,2 K/W 


From mounting base to heatsink Rth mb-h 0,6 K/W 
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U.H.F. power transistor B LW91 


CHARACTERISTICS 


Tj = 25 oC 
Collector-emitter breakdown voltage 

Vee =0; Ic =10mA V(BR)CES > 60 V 
Collector-emitter breakdown voltage 

open base; Ic = 50 mA V(BR)JCEO => 30 V 
Emitter-base breakdown voltage 

open collector; lp =4 mA V(BR)EBO => 4V 
Collector cut-off current 

Vee = 0; Veg = 30 V ICES < 4 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 2 mJ 

Rpe = 102 Espr > 2 mJ 
D.C. current gain * 

m= typ. 40 

Ic =0,6A; Vee =5V hfe 10 to 100 
Collector-emitter saturation voltage * 

Ic =2,0A;1p=0,4A VCEsat typ. 1,0 V 
Transition frequency at f = 500 MHz * 

—Ie = 0,6 A; Veg = 28 V fT typ. 1,2 GHz 

—IE— = 2,0 A; Vep = 28 V fy typ. 1,0 GHz 
Collector capacitance at f = 1 MHz 

le =1e=0; Veg = 28 V Co typ. 17 pF 
Feedback capacitance at f = 1 MHz 

Ic = 20 mA; VcgE = 28 V Cre typ. 8,5 pF 
Collector-stud capacitance | Cos typ. 1,2 pF ~<+— 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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U.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 


f (MHz) 


Po (W) Gp (dB) Z1 (Q) 


< 0,6 > 60 


470 < 126 > 9 fen 
470 typ. 0,9 typ. 10,5 | typ.0,56 typ. 63 7 
T wun ele 
C1 C3 TAU | 
L1 (P 
50 2 (0) VLEELL ee 
L5 
C5 
7Z83350 y a 
L7 
to +Vcc 


Fig. 7 Test circuit; c.w. class-B. For component layout and p.c.b. see Fig. 8. 


List of components: 


C1= C7 = C8 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 

C2= 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 

C3= C4 = 15 pF multilayer ceramic chip capacitor (cat. no. 2222 851 13159), middle of capacitor 
3 mm from transistor edge 

C5 = 100 pF feed-through capacitor 

C6= 100 nF polyester capacitor 


L1 = stripline (30,4 mm x 6,0 mm); tap for L2 placed 11 mm from transistor edge 

L2= 320 nH; 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm: leads 2 x 4mm 
L3= L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4= stripline (12,0 mm x 6,0 mm) 

L5 = 78 nH; 5 turns enamelled Cu wire (1,0 mm); int. dia. 5 mm; length 9,3 mm: leads 2 x 5 mm 
L6 = 22 nH; 2 turns enamelled Cu wire (1,0 mm); int. dia. 4 mm; length 3,2 mm; leads 2 x 5mm 


L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(€, = 2,74); thickness 1/16”. 


R1= R2 = 1022 carbon resistor 
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94 


7Z83348 


7283349 


Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit. 
The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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Fig. 10 Typical values; Vcr 
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Fig. 11 Input impedance (series components). 
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Fig. 12 Load impedance (series components). 


Conditions for Figs 11, 12 and 13: 


Typical values; Vcg = 28 V; P, = 10 W; 
Th = 25 °C. 


Ruggedness 


The BLW91 is capable of withstanding full 
load mismatch (VSWR = 50 through all phases) 
up to 10 W under the following conditions: 
Vce = 28 V; f = 470 MHz; Tp = 70 °C; 

Rth mb-h = 0,6 K/W. 


BLW95 


H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-AB operated high power industrial and 
military transmitting equipment in the h.f. band. The transistor presents excellent performance as a 
linear amplifier in s.s.b. applications. It is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. Matched hrr groups are available on request. 


The transistor has a %2”’ flange envelope with a ceramic cap. All leads are isolated from the flange. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C 


mode of operation 


s.s.b. (class-AB) 
* At 160 W P.E.P. 


MECHANICAL DATA 
SOT-121A (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA . Dimensions in mm 


Fig. 1 SOT-121. 
29 
26 
25,2 
ae i 
29 
26 
i 12,2 max —> 
| 
2,54 450 4 
A 405 75 
A max 
eee Y 7Z275334.4 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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H.F. power transistor os BLW95 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VpF = 0) 


peak value VCESM max. 110 V 
Collector-emitter voltage (open base) VcEO max. 53 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
Collector current (average) IC(AV) max. 8A 
Collector current (peak value); f > 1 MHz Icm max. 20 A 
R.F. power dissipation (f > 1 MHz); Tryp = 25 9C Pre max. 245 W 
Storage temperature T stg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 

7Z77895 300 7Z77459.2 
Prot 
(W) 


200 


cates e ee eee Rew ey REE Eee 
EES R ERR ERS, Sees 245 Bee 
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an | | 
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| | an 
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an ae 
Be ea 
0 ales ele il 
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Veg <50 V; 
f = 1 MHz. 


| Continuous d.c. operation 

I! Continuous r.f. operation 

[11 Short-time operation during mismatch 
/ 


THERMAL RESISTANCE (dissipation = 100 W; Tmb = 90 °C, i.e. Tp = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(de) = 1,0 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 0,7 K/W 
From mounting base to heatsink Rth mb-h = 0,2 K/W 
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CHARACTERISTICS 


T; = 25 °C 


Collector-emitter breakdown voltage 
Vee = 90; Ic = 25 mA 


Collector-emitter breakdown voltage 
open base; Ic = 100 mA 


Emitter-base breakdown voltage 
open collector; |p =20mA 


- Collector cut-off current 
Vee = 0; Vee =53 V 
Second breakdown energy; L = 25 mH; f = 50 Hz 


open base 


Ree = 102 
D.C. current gain * 
Ic=4A;VcE=5V 
D.C. current gain ratio of matched devices * 
Ic=4A;VceE=5V 
Collector-emitter saturation voltage * 
Ic = 12,5A;lp=2,5A 


Transition frequency at f = 100 MHz * 
—le= 4A;Vep=40V 
—le = 12,5 A; Vcp = 40 V 


Collector capacitance at f = 1 MHz 
le =1,2=0; Veg =50V 

Feedback capacitance at f = 1 MHz 
Ic = 150 mA; Veg = 50 V 


Collector-flange capacitance 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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Fig. 6 Typical values 


= 25 °C. 


Fig. 7 Ig = lg = 0; f= 1 MHz;T; 


; f= 100 MHz; Tj = 25 9C. 
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APPLICATION INFORMATION 
R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
Vcg = 50 V; Ty = 25 OC; fy = 28,000 MHz; fo = 28,001 MHz 


output power 
Ww 


Ndt (%) Ic (A) 
at 160 W (P.E.P.) 


C10 ZL: 
C1 L& 50 
26s T.U.T. (0) 
50 L1 R1 (\~ 
(0) = a 
I) || c13 
C7 
C5 
C8 
temperature © | 
compensated bias C9 R3 L5 
a = — O+Vec 
V4 7277894 


Fig. 8 Test circuit; s.s.b. class-AB. 


List of components: 


C1 = C10 = 100 pF film dielectric trimmer 

C2 = C6 = 27 pF ceramic capacitor (500 V) 

C3 = 220 pF polystyrene capacitor 

C4 = C13 = 100 pF film dielectric trimmer 

C5 = C7 = 3,9 nF ceramic capacitor 

C8 = 100 nF polyester capacitor 

C9 = 2,2 uF moulded metallized polyester capacitor 

C11 = 68 pF ceramic capacitor (500 V) 

C12 = 220 pF polystyrene capacitor 

L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 5 mm 

L2 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 180 nH; 4 turns enamelled Cu wire (1,6 mm); int. dia. 12,0 mm; length 9,9 mm; leads 2 x 10 mm 
L4 = 350 nH; 7 turns enamelled Cu wire (1,6 mm); int. dia. 12,0 mm; length 19,1 mm; leads 2 x 10 mm 
R1 = 0,66 Q; parallel connection of 5 x 3,3 Q carbon resistors (+ 5%; 0,5 W each) 

R2= 27 {2 carbon resistor (+ 5%; 0,5 W) 

R3= 4,7 9. carbon resistor (+ 5%; 0,5 W) 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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Fig. 10 Double-tone efficiency and power 


gain as a function of output power. 
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The BLW95 is capable of withstanding full load mismatch (VSWR 


Fig. 9 Intermodulation distortion as a 
following conditions: 


H.F. power transistor 
function of output power. * 
Conditions for Figs 9 and 10: 
* See note on previous page. 


Ruggedness 


VCE 
VCE 


Fig. 11 Power gain as a function of frequency. 


Figs 11 and 12 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 


Vce = 50 V; Ic(zs) = 0,1 A; PL = 160 W (P.E.P.); Ty = 25 OC; Z,_ = 6,25 Q in series with 7,3 nH (in 
parallel with —188 pF). 
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Fig. 12 Input impedance (series components) 
as a function of frequency. 
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Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) 
as a function of frequency. 
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Figs 13 and 14 are typical curves and hold for one transistor of a push-pull amplifier with cross- 
neutralization in s.s.b. class-AB operation. 


Conditions: 


Vce = 50 V; Ic(zs) = 0,1 A; PL = 160 W (P.E.P.); Tp, = 25 °C; Z, = 6,25 Q in series with 10,4 nH 
(in parallel with —267 pF); neutralizing capacitor: 82 pF. 
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BLW96 


H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, AB and B operated high power 
industrial and military transmitting equipment in the h.f. and v.h.f. band. The transistor presents 
excellent performance as a linear amplifier in s.s.b. applications. It is resistance stabilized and is guaran- 
teed to withstand severe load mismatch conditions. Transistors are supplied in matched hr¢ groups. 


The transistor has a %”’ flange envelope with a ceramic cap. All leads are isolated from the flange. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C 


Ic(Zs) 
mode of VCE f PL Gp n d3 dg | (Ic) 
operation V MHz W dB % dB dB A 
s.s.b. (class-AB) 50 1,6— 28} 25—200(P.E.P.)) > 13,5) > 40* < -—30/<—30} 0,1 
c.w. (class-B) 50 108 200 typ. 6,5] typ. 67 — — (6) 
s.s.b. (class-A) 40 28 50 (P.E.P.)} typ. 19 — typ.—40< —40| (4) 


* nat at 200 W P.E.P. 


MECHANICAL DATA 
SOT-121 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-121, 


25,2 
anaXx | 
7,5 
\ max 
— o y 7275334.4 


Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 


Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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H.F./V.H.F. power transistor BLW96 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vpe = 0) 


peak value VCESM max. 110 V 
Collector-emitter voltage (open base) VCEO max. 55 V 
Emitter-base voltage (open collector) VEBO max. 4 Vv 
Collector current (average) IC(AV) max. 12 A 
Collector current (peak value); f > 1 MHz Iom max. 40 A 
R.F. power dissipation (f > 1 MHz); Tmp = 45 OC Pre max. 340 W 
Storage temperature T stg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 

7Z82300 7282301 


Zeeae es 
hn aceeAe Sees 
ec ees en se A eo 


0 50 100 150 
THACC) 


Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves. 
| Continuous d.c. operation 
11 Continuous r.f. operation; f > 1 MHz 
111 Short-time operation during mismatch; 
f > 1 MHz 


THERMAL RESISTANCE (dissipation = 150 W; Trp = 100 °C, i.e. Ty = 70 °C) 


From junction to mounting base (d.c. dissipation) Rthj-mb(de) = 0,63 K/W 
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 0,45 K/W 
From mounting base to heatsink Rth mb-h = 0,2 K/W 
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BLW96 


CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 

VBE =0; Ic = 50 mA V(BR)CES > 110 V 
Collector-emitter breakdown voltage | 

open base; Ic = 200 mA V(BR)CEO > 55 V 
Emitter-base breakdown voltage 

open collector; |—- = 20 mA V(BR)EBO > 4 Vv 
Collector cut-off current 

VBE = 0; VcgE = 55 V ICES < 10 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo = 20 mJ 

Rpg = 10 EsBR > 20 mJ 
D.C. current gain* 

= = typ. 30 

Ic=7A;VcE=5V hFE 15 to 50 
D.C. current gain ratio of matched devices* 

lc=7A;VcE=5V heeq/heeo < 1,2 
Collector-emitter saturation voltage* 

Ic=20A;Ip=4A VCEsat typ. 19 V 
Transition frequency at f = 100 MHz** 

—l—e= 7A; Vcp=45V fr typ. 235 MHz 

—le = 20 A; Vcp=45V fT typ. 245 MHz 
Collector capacitance at f = 1 MHz 

le =1,=0; Vep = 50 V C. typ. 280 pF 
Feedback capacitance at f = 1 MHz 

Ic = 150 mA; Vcr = 50 V Cre typ. 170 pF 
Collector-flange capacitance Cof typ. 4,4 pF 


* Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** Measured under pulse conditions: to < 50us;6 <0,01. 
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APPLICATION INFORMATION 
R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
VcE = 50 V; Th = 25 OC; f4 = 28,000 MHz; fo = 28,001 MHz 


output power 
W 


Ndt(%) Ic (A) 
at 200 W (P.E.P.) 


C10 
L4 502 
C1 T.U.T. <0) 
5082 L1 R1 lP 
e ane 
L2 {I C14 
C4 
? C7 
temperature _ C5 
compensated bias O-— eau . C8 
O + 
CC 
y . 7Z83027.1 


Fig. 8 Test circuit; s.s.b. class-AB. 


List of components: 


C1 = C4=C10 = C14 = 100 pF film dielectric trimmer 

C2 = 27 pF ceramic capacitor (500 V) 

C3 = 270 pF polysterene capacitor (630'V) 

C5 = C7 = C8 =220 nF multilayer ceramic chip capacitor 

C6 = 27 pF multilayer ceramic chip capacitor (500 V; ATCA) 

C9 = 47 pF/63 V electrolytic capacitor 

C11 =2 x 36 pF multilayer ceramic chip capacitors (500 V; ATC4) in parallel 
C12 = 2 x 43 pF multilayer ceramic chip capacitors (500 V; ATCA4) in parallel 
C13 = 43 pF multilayer ceramic chip capacitor (500 V; ATC4) 


L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 5mm 

L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 150 nH; 5 turns Cu wire (2,0 mm); int. dia. 10,0 mm; length 18,7 mm; leads 2 x 5 mm 
L4 = 197 nH; 5 turns Cu wire (2,0 mm); int. dia. 12,0 mm; length 18,6 mm; leads 2 x 5mm 


R1 = 0,66 Q; parallel connection of 5 x 3,3 Q metal film resistors (PR37; + 5%; 1,6 W each) 
R2 = 27 Q carbon resistor (+ 5%; 0,5 W) 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
4 ATC means American Technical Ceramics. 
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H.F./V.H.F. power transistor 
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Fig. 9 Intermodulation distortion as a Fig. 10 Double-tone efficiency and power 
function of output power.* gain as a function of output power. 


Conditions for Figs 9 and 10: 
Vce = 50 V; Ic(zs) = 0,1 A; £4 = 28,000 MHz; fo = 28,001 MHz; Ty = 25 OC; typical values. 


Ruggedness 


The BLW96 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 
150 W (P.E.P.) or a load mismatch (VSWR = 5 through all phases) up to 200 W (P.E.P.) under the 
following conditions: 


Voge = 45 V; f = 28 MHz; Th = 70 °C; Reh mb-h = 0,2 KW. 


* See note on previous page. 
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Fig. 11 Power gain as a function of frequency. Fig. 12 Input impedance (series components) 
as a function of frequency. 


Figs 11 and 12 are typical curves and hold for one transistor of a push-pull amplifier with cross- 
neutralization in s.s.b. class-AB operation. 

Conditions: | 

Vce = 50 V; Ic(zs) = 0,1 A; PL = 200 W (P.E.P.); Ty = 25 OC; Z, = 5 Q; neutralizing capacitor: 
47 pF. . 
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H.F./V.H.F. power transistor BLW96 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 


n (%) 


typ. 67 


7282310 7282311 


nnn eae eee eee eee 
Te peal eas TA Ie Ee TUN eS se eae oe 


0 25 50 0 100 200 300 


P, (W) 

L 
Fig. 13 Vege = 50 V; f = 108 MHz; Th = 25 °C. Fig. 14 Vog = 50 V; f = 108 MHz; Ty, = 25 °C; 
typical values. 
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BLW96 
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H.F./V.H.F. power transistor 


R.F. performance in s.s.b. class-A operation (linear power amplifier) 
Veg = 40 V; Th = 25 OC; fy = 28,000 MHz; fo = 28,001 MHz 


* 


output power d5 


Ww 


typ. 50 (P.E.P.) typ. 19 typ. —40 
cg 
5022 
> 
\_d 
502 
egal 
7Z84922 


c4 | | 
+ VBg 0 f le ONCE 


Fig. 18 Test circuit; s.s.b. class-A. 


List of components: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 

C3 = 220 nF polyester capacitor (100 V) 

C4 = 100 pF/4 V electrolytic capacitor 

C5 = 2 x 330 nF polyester capacitors (100 V) in parallel 

C6 = 47 wF/63 V electrolytic capacitor 

C7 = C10 = 2 x 82 pF ceramic capacitors (500 V) in parallel 

C8 = C9 = 10 to 150 pF air dielectric trimmer 

L1 = 45 nH; 2 turns enamelled Cu wire (1,6 mm); int. dia. 8,0 mm; length 4,0 mm; leads 2 x 3 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 110 nH; 4 turns enamelled Cu wire (2,0 mm); int. dia. 10,0 mm; length 8,0 mm; leads 2 x 2 mm 
L4 = 210 nH; 5 turns enamelled Cu wire (2,0 mm); int. dia. 12,0 mm; length 10,0 mm; leads 2 x 2 mm 


R1 = 27 &2 carbon resistor (+ 5%; 0,5 W) 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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Fig. 19 Third order intermodulation distortion as a function of output power. 


28,001 MHz. 


= 


25 OC; fy = 28,000 MHz; fo 


40V; T= 


Typical values; Vcg 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 


plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor designed for use in class-A, AB and B operated high-power 
industrial and military transmitting equipment in the h.f. band. 


The transistor offers excellent performance as a linear amplifier in s.s.b. applications. It is resistance 
stabilized and is made to withstand severe load-mismatch conditions. All leads are isolated from the 
flange. 


The transistors are supplied in matched hr¢ groups. 


QUICK REFERENCE DATA 


R.F. performance up to Ty = 25 °C 


mode of 
operation 


s.s.b. 
(class-AB) 


MECHANICAL DATA 
SOT-121 (see Fig. 1). 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW97 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-121. . 


25,2 
max 
i 
2,54 
A 7,5 
max 
= y 7Z75334.4 


Torque on screw: min. 0,60 Nm (6,0 kg cm) 
| max. 0,75 Nm (7,5 kg cm) 


Recommended screw : cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 
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H.F. power transistor 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (peak value) 
VBE =9 
open base 

Emitter-base voltage (open collector) 


Collector current 
average 


peak value; f > 1 MHz 
Total d.c. power dissipation at Ty = 25°C 


R.F. power dissipation 
f > 1 MHz; Ty = 25°C 


Storage temperature 
~ Operating junction temperature 


7288983 


20 
ee | 
Cc : 
7 fill 
: i 
nana Zw 
B25) ) ee ee 


A 
a 


Fig. 2 D.C. SOAR. 


THERMAL RESISTANCE (dissipation = 120 W; Th = 


From junction to mounting base 
(d.c. dissipation) 


From junction to mounting base 
(r.f. dissipation) 


From mounting base to heatsink 


VCESM 
VCEO 
VEBO 


IC(AV) 
Icom 
Prot(d.c.) Max. 


230 W 
—65 to +150 °C 
200 °C 


Prot (rf) max. 


T stg 
j max. 


7Z88984 


Seeerie ea 
roe RCL 
ESS 
SOS 
Cee cers 
SRS aia ae 
PES 


350 


Fig. 3 Power/temperature derating curves. 


| Continuous d.c. operation 

I! Continuous r.f. operation (f > 1 MHz). 

11! Short-time operation during mismatch; 
(f > 1 MHz). 


25 °C i.e. Tmp = 49 OC) 


Rth j-mb(dc) = 0,63 K/W 
Rth j-mb(dc) 0,48 K/W 
Rth mb-h 0,20 K/w 
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CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector-emitter breakdown voltage 
Vee = 0; Ic = 50mA 
!c = 100 mA; open base 


Emitter-base breakdown voltage 
le = 20 mA; open collector 


Collector cut-off current 
VceE = 33 V; Vee =0 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
Ree = 10 22 

D.C. current gain* 
Ic =10A;VcpE=5V 

D.C. current gain ratio of matched devices* 
lc=10A;VcE=5V 

Collector-emitter saturation voltage* 
Ic=25A;Ip=5A 

Transition frequency at f = 100 MHz** 
—le =10A; Vop = 28 V 
—le = 20A; Vcp = 28 V 

Collector capacitance at f = 1 MHz 
le =ig= 0; Vep = 28 V 

Feedback capacitance at f = 1 MHz 
lc = 0; VcE = 28 V 


Collector-flange capacitance 


* Measured under pulse conditions: ty = 500 us. 


** Measured under pulse conditions: tp = 300 us; 6 = 0,02. 
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V(BR)CES 
V(BR)CEO 


V(BR)EBO 
ICES 


Esso 
EsBR 


hFE 
hFe1/hFe2 
VCEsat 


fT 
fT 


typ. 


to 


65 
33 


230 
235 


380 


235 
4,5 


mJ 


mJ 


pF 
pF 


H.F. power transistor BLW97 


50 7288985 7288986 
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Fig. 4 Tj = 25 OC. Fig. 5 Tj = 25 OC; f = 100 MHz; 


tp = 300 us. 


7Z88988 


nae Saaemean) 
eee eee 
ees ee 
Gees ee 
ns 
Fig.6 If = ig =0;f=1 MHz; Fig.7 Voce =28V. 
Tj = 25 OC. 
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BLW97 


APPLICATION INFORMATION 


R.F. performance in s.s.b. class-AB operation (linear power amplifier). 
VcE = 28 V; Th = 25 °C; fy = 28,000 MHz; fo = 28,001 MHz. 


output power 
W 


> 11,5 
175 (PEP) typ. 13.0 
* The stated intermodulation distortion levels are referred to the according level of either of the equal 


amplified tones. Relative to the according peak envelope powers these figures should be increased by 
6 dB. 


L4 
Cl 502 


C2 L1 R1 


502 (o ee Rig L3 
rr c4 ce aN oe “| te] 
7 7 7 R2 fl | L2 Li 


7292255.1 
VBB Vcc 


Fig. 8 Class-AB (s.s.b.) test circuit. 


List of components: 


C1 = 47 pF (500 V) multilayer ceramic chip capacitor* 

C2 = 100 pF film dielectric trimmer 

C3. =2-x 130 pF (300 V) multilayer ceramic chip capacitors in parallel* 
C4 = 280 pF film dielectric trimmer 

C5 =10nF (50 V) multilayer ceramic chip capacitor 2222 856 13103 
C6 =2-x 180 pF (300 V) multilayer ceramic chip capacitors in parallel* 
C7 =100nF (50 V) multilayer ceramic chip capacitor 2222 856 48104 
C8 =10nF (50 V) multilayer ceramic chip capacitor 2222 856 13103 
C9 =2,2 uF - 63 V solid aluminium electrolytic capacitor 

C10 = 5x 82 pF (500 V) multilayer ceramic chip capacitors in parallel* 
C11 = 250 pF air dielectric trimmer 

C12 = 5 x 33 pF ceramic feed-through capacitors mounted in parallel on a brass plate 
C13 = 100 pF air dielectric trimmer 


C14 =3 x91 pF (500 V) multilayer ceramic chip capacitors in parallel* 


R1 =0,79-7W (7x 4,7 Q- 1 W carbon resistors in parallel) 
R2 =27 Q -0,25 W carbon resistor 
R3 = 4,7 Q - 0,25 W carbon resistor 


* American Technical Ceramics capacitor or capacitor of same quality. 
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H.F. power transistor 


L1 = 73 nH; 4 turns Cu wire (1,5 mm); int. dia. 7 mm; length 9,4 mm; leads 2 x 5 mm 

L2 = Ferroxcube wide-band h.f. choke grade 3B (cat. no. 4312 020 36640); 6 leads in parallel == 
L3 = 70,4 nH; 4 turns Cu wire (2 mm); int. dia. 7 mm; length 14,8 mm; leads 2 x 5 mm 

L4 = 83,5 nH; 4 turns Cu wire (2 mm); int. dia. 8 mm; length 15 mm; leads 2 x 5 mm 

L5 = Ferroxcube wide-band h.f. choke grade 3 B (cat. no. 4312 020 36640) with 6 leads in parallel 
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Fig. 9 Intermodulation distortion Fig. 10 Power gain and double-tone efficiency. 
(see note on preceding page). 


Conditions for Figs 9 and 10: 
VcE = 28 V; Ic(zs) = 0,1 A; fy = 28,000 MHz; fo = 28,001 MHz; Ty, = 25 °C. 


RUGGEDNESS 


The BLW97 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 150 W 
(P.E.P.) or a load mismatch (VSWR = 5 through all phases) up to 175 W (P.E.P.) under the following 
conditions: 

Vce = 28 V; f = 28 MHz; Th = 25 °C; Reh mb-h = 0,2 K/W. 


Figures 11 and 12 on the next page present typical curves which are valid for one transistor of a push- 
pull amplifier in s.s.b. class-AB operation. 
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BLW98 


U.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers of 
TV transposers and transmitters in band |V-V, as well as for driver stages in tube systems. 


Features: 
@ diffused emitter ballasting resistors for an optimum temperature profile; 
® gold sandwich metallization ensures excellent reliability. 


The transistor has a 4°’ capstan envelope with ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance in linear amplifier 


mode of operation 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensions in mm 


7Z276390.4 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW98 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 


max. 


VCESM 
VCEO 


=0 


(peak value); Ver 


27 V 


max. 


open base 


3,5 V 


max. 


VEBO 


Emitter-base voltage (open collector) 


Collector current 


max. 


d.c. 


4 A 
21,5 W 
—65 to+ 150 °C 


max. 


ICM 


(peak value); f > 1 MHz 


max. 


Prot 


= 70 °C 


Total power dissipation at Ty, 


Storage temperature 


T stg 


200 °C 


max, 


Operating junction temperature 


7288300 


40 | 


7Z67289.2 


See SE Rae Ae eee 
SEG te ol nc 7 


00 


Th (°C) 


50 


(1) Second breakdown limit (independent 


of temperature). 
Fig.2 D.C. SOAR. 


Fig. 3 Power derating curve vs. temperature. 


70 °C) 


Rth j-mb 


82,75 °C, Th 


THERMAL RESISTANCE} (dissipation = 21,25 W; Tmpb 


From junction to mounting base 


5,45 K/W 


06 K/W 


From mounting base to heatsink 
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BLW98 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector-emitter breakdown voltage 


VBE = 9; I¢ = 10 mA V(BR)CES 

open base, Ic = 25 mA V(BR)CEO 
Emitter-base breakdown voltage 

open collector, lp = 5 mA V(BR)EBO 
D.C. current gain* 

Ic = 850 mA; VcE = 25 V hee 
Collector-emitter saturation voltage* 

Ic = 500 mA; Ip = 100 mA VCEsat 
Transition frequency at f = 500 MHz** 

—Ie = 850 mA; Vcp = 25 V fy 
Collector capacitance at f = 1 MHz 

le = le=0; Veep =25V Ce 
Feedback capacitance at f = 1 MHz 

Ic = 50 mA; Vcg = 25 V Cre 

-» Collector-stud capacitance Cos 


760 


PAT PT 
i) 
a 
ro) 
Pe 


ee 


i Md 0 ee 


Fig. 5 Typical values; Vcg = 25 V. 


* 


Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** Measured under pulse conditions: tp < 50us;6 <0,01. 
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Fig. 7 Ip =1le=0; f= 1 MHz; Tj = 25 °C. 


Fig. 6 Typical values; Tj = 25 OC, 
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APPLICATION INFORMATION 


R.F. performance in u.h.f. class-A operation (linear power amplifier) 


fvision (MHz) 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


VSWR input<1,) Gy ee is ca VSWR output <2 
— 502 (0 ; i LLL rp—fo) 5029 
c2 , cg 
| C6 
cn , 
i C10=5 . 
+ 
Ch C7 
(4) BY 206 


O+V, 
7278112 


Fig. 9 Class-A test circuit at fyjsign = 860 MHz. 


List of components: 


C1 =C2=1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3. =C4= 100 nF polyester capacitor 

C5 =C6=1 nF feed-through capacitor 

C7 = 5,6 pF ceramic capacitor 

C8 =2to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C9 =2to9Y pF film dielectric trimmer (cat. no. 2222 809 09002) 

C10 = 10 wF/40 V solid aluminium electrolytic capacitor 

C11 = 470 nF polyester capacitor 

C12 =2 x 3,3 pF chip capacitors (in parallel) 
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U.H.F. linear power transistor BLW98 


List of components: (continued) 


R1= 150 Q carbon resistor (0,25 W) R5 = 4x 12 Q carbon resistors in parallel (1 W each) 
-R2 = 1,8 kQ carbon resistor (0,5 W) R6 = 1 kQ carbon resistor (0,25 W) 
R3 = 33 2 carbon resistor (0,5 W) R7 = 220 2 carbon potentiometer (0,25 W) 


R4 = 220 © carbon resistor (1 W) 


L1 = stripline (13,6 mm x 6,9 mm) 

L2 = microchoke 0,47 wH (cat. no. 4322 057 04770) 

L3 = 1 turn Cu wire (1 mm); internal diameter 5,5 mm; leads 2 x 5 mm 

L4 = stripline (40,8 mm x 6,9 mm) 

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(€, = 2,74); thickness 1,5 mm. 


4G7mm 


7Z78111.1 


@ rivet 


Note 
Hole in printed-circuit 
board: ¢ 9,7 mm. 


7278110 


Fig. 10 Component layout and printed circuit board for 860 MHz class-A test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by hollow rivets. 
Additionally copper straps are used under the emitters and at the input and output to provide direct 
contact between the copper on the component side and the ground-plane. 
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Fig. 11 Intermodulation distortion (djp,)* and cross-modulation distortion (dgpy)** as a function of 


70 °C; tVision = 860 MHz. 


850 mA;~—-Tp = 25 °C; 


Th= 


25 V;Ic= 


—_— 


Po sync: Typical values; VCE 


—16 dB), zero 


sideband signal 


Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, 


dB corresponds to peak sync level. 


% 


Intermodulation distortion of input signal < —75 dB. 
** ‘Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 


level, 


Cross-modulation distortion (doy,) is the voltage variation (%) of sound carrier when vision carrier 


is switched from 0 dB to —20 cB. 
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U.H.F. linear power transistor BLW98 


5 7Z78107.1 10 7Z278105.1 
. i la a Ga os GC 
BICCECCEEe rR) RARE 
4 
A ee aan mi 
| Ne 
SSR ee aes Ne ee 
ae ane ee Se eee 
; “eae Ce Se 
SECEEEEE EEE 
ot eis ees 
eee ie a a SN 
cee ee es ee NG 
sleet rece th desde tetas Cie ee Ce 
400 600 ¢£(MHz) 800 400 600 ¢(MHz) 800 
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 


400 600 ¢(MHz) 800 


Fig. 14. 


Conditions for Figs 12, 13 and 14: 
Typical values; Vcg¢ = 25 V; Ic = 850 mA; class-A operation; Tp = 70 °C. 
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BLW99 


H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-AB and B operated high-power mobile 
transmitting equipment in the h.f. band. 

The transistors are resistance-stabilized and are guaranteed to withstand severe load mismatch conditions. 
They are supplied in matched hf¢ groups. 

The transistor has a 1/2 in 4-lead flange envelope with a ceramic cap. All leads are isolated from the 
flange. 


QUICK REFERENCE DATA 


R.F. performance at Ty = 25 OC 


mode of ds 


operation 


s.s.b. 
class-AB 


MECHANICAL DATA 
Fig. 1 SOT-121. 


ally" eg 36 
MY 3.04 (2x) 


Ps 12,2 max “| 


2,54 450 
4 405 7.5 
4 max 
i] 7275334.4 «4 


Torque on screw: min. 0,60 Nm (6,0 kg cm) 
max. 0,75 Nm (7,5 kg cm) 
Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage 


(peak value); VpF = 0 VCESM max, 36 V 
open base VCEO max. 17 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 
average IC(AV) max. 18 A. 
(peak value); f > 1 MHz lcm max. 55 A 
D.C. power dissipation at Tmb = 25 OC Ptot(d.c.) max. 154 W 
R.F. power dissipation 
f > 1 MHZ; Tryp = 25 PC Prot(rf) max. 192 W 
Storage temperature T stg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 
20 7Z92256.1 240 7292257 
~ 
Prot id 
woe lA o 


See e he ase 


| | 
Eee 120 ee 
EEA ES to 
ee a ell + ae 

: ie Bh 

ea a 
: ed 
1 0 60 Th (°C) 120 
Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves. 


| Continuous d.c. operation 
1! Continuous r.f. operation; (f > 1 MHz) 
11! Short-time r.f. operation during mismatch 


(f > 1 MHz) 

THERMAL RESISTANCE 
Dissipation = 100 W; Trp = 25 PC 
From junction to mounting base 

(d.c. dissipation) Rth j-mb(de) = 1,00 K/W 
From junction to mounting base 

(r.f. dissipation) Rth j-mb(rf) = 0,75 K/W 
From mounting base to heatsink Rth mb-h = 0,2 K/W 
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H.F. power transistor BLW99 


CHARACTERISTICS 


Tj = 259°C 
Collector-emitter breakdown voltage 

Vee = 90; 1c =50mA V(BR)CES > 36 V 

open base; lc = 100 mA VIBR)CEO => 17 V 
Emitter-base breakdown voltage 

open collector; l—- = 20 mA ViBR)EBO = 4 V 
Collector cut-off current 

Vee =90;VceE=17V ICES < 20 mA 
second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 12,5 mJ 

Rpe = 10 Q Espr ee 12,5 mJ 
D.C. current gain* 

= : = typ. 35 

lc=10A;VceE=5V hFe 15 to 80 
D.C. current gain ratio of matched devices* 

lc =10A;VcE=z5V hfeq/hfeg < 1,2 
Collector-emitter saturation voltage* 

Ic=25A;Ip=5A VCEsat typ. 1,7 V 
Transition frequency at f = 100 MHz** 

—le = 10A; Vep = 12,5 V fT typ. 290 MHz 

—le = 20A;Vcp= 12,5 V fT typ. 275 MHz 
Collector capacitance at f = 1 MHz 

le =le=0; Veg = 12,5 V Cy typ. 400 pF 
Feedback capacitance at f = 1 MHz 

Ico =0; Veg = 12,5 V Cre typ. 265 pF 
Collector-flange capacitance Cof typ. 4,5 pF 


7Z92259 


Fig. 4 Tj = 25 °C. Fig. 5 f= 100 MHz; Tj = 25 9C. 


* Measured under pulse conditions: tp = 500 us. 
** Measured under pulse conditions: tp = 300 us; 6 = 0,02. 
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30 500 900 Ve (mV) 1300 


20 


Fig.6 le = ig =0; f= 1 MHz; Fig. 7 Vcge = 12,5 V; typ. values. 
Tj = 25 OC. 


APPLICATION INFORMATION 


R.F. performance in s.s.b. class-AB operation (linear power amplifier) Voge = 12,5 V; Ty = 25 OC; 
= 28,000 MHz; fo = 28,001 MHz 


_ output power 


80 (P.E.P.) 


* The stated intermodulation distortion levels are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased by 


6 dB. 


c8 
L4 L5 lon 
502 3 7 a we C9 
O ae eo L3 
C2 C7 C11 C10 
L2 a 1, ia: 
Vit it 7288982 
SH IH. 
C3 
VBB Voc 


Fig. 8 Class-AB test circuit, s.s.b. 
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H.F. power transistor BLW99 


List of components: 


C1 =C2= 270 pF film dielectric trimmer capacitor 
= 220 nF chip capacitor 
C4 =1 nF chip capacitor 
C5 =100nF chip capacitor 
C6 = 47 uF — 63 V electrolytic capacitor 
C7 =3-x 180 pF multilayer ceramic chip capacitors in parallel* 
C8 =2.x 150 pF (500 V) multilayer ceramic chip capacitors* 
C9 =C10= 100 pF film dielectric trimmer capacitor 
C11 = 150 pF multilayer ceramic chip capacitor* 


R1 =4x 1,2 Q carbon resistors in parallel (4 x 0,125 W) 
R2 =27 Qcarbon resistor (0,5 W) 


L1 =3 turns Cu wire (2 mm); int. dia. 8 mm; length 9 mm; leads 2 x 5mm 

{2 = Ferroxcube wide-band h.f. choke (cat. no. 4312 020 36640) 

L3 = L4=2 turns Cu wire (2 mm); int. dia. 8 mm; length 5 mm; leads 2 x 5 mm 

L5 =3 turns Cu wire (2 mm); int. dia. 8,5 mm; length 8,5 mm; length 8,5 mm; leads 2 x 5mm 


* American Technical Ceramics capacitor type 100 B or capacitor of same quality. 


20 7Z92262 


Pe a 


—50 
0 40 120 
ae P.E.P. P) (W) P.E.P. 
Fig. 9 tntermodulation distortion Fig. 10 Double-tone efficiency and power 
(see note on preceding page); typ. values. gain; typ. values. 


Conditions for Figs 9 and 10: 
Vce = 12,5 V; Ic(zs) = 0,15 A; fy = 28,000 MHz; fg = 28,001 MHz; Ty, = 25 9C. 
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120 7292264 


Pr 
(W) 


PEP ASS A 


100 


10 VSWR 


7292265 


a.) N 
a 


BREESE Bia 
[Re ee eae a 
eae Fie Se ee a 
es es ee eS a Be ee 

CEA eae CST ae WO a 


1 10 100 


f (MHz) 


Fig. 12 Power gain. 


Conditions for Figs 12 and 13: 


Fig. 11 R.F. SOAR: s.s.b. class-AB operation; 
Voce = 15 V; Reh mb-h = 0,2 K/W; 

= 28,000 MHz; fo = 28,001 MHz. 
This graph shows the permissible output power 
as a function of VSWR during mismatch conditions 
with the heatsink temperature as parameter. 


7292266 


AT 


Fig. 13 Input impedance 
(series components). 


VceE = 12,5 V; Ic(zs) =0,15A;Z,; =0,65 2; P, = 80 W (PEP); Th = 25 OC. 


The curves in Figs 12 and 13 are typical and hold for one transistor of a push-pull amplifier in s.s.b. 


class-AB operation. 
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H.F./V.H.F. POWER TRANSISTOR 


N-P-N epitaxial planar transistor intended for s.s.b. in class-A and AB and in f.m. transmitting appli- 
cations in class-C with a supply voltage up to 28 V. The transistor is resistance stabilized and tested 
under severe load mismatch conditions. It has a ‘4’ capstan envelope with a moulded cap. All leads 
are isolated from the stud. 


QUICK REFERENCE DATA 


s.s.b. (class-A) 
s.s.b. (class-AB) 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-56. 


—~}<- 0,14 


10-32UNF 
y 


ST 
i hag le 11,5 _,] 5,75 |g 
nae 10,7 max 
——_———_——— 27 max ——————> 7Z60000.5 cape 
Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max. 4,9 mm. 
(15 kg cm) Mounting hole to have no burrs at either end. 
max. 1,7 Nm De-burring must leave surface flat; do not chamfer 
(17 kg cm) or countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector-base voltage 
open emitter; Ic = 50 mA V(BR)CBO 


Collector-emitter voltage | 
open base; 1c = 50 mA V(BR)CEO 


Emitter-base voltage 
open collector; Im = 10 mA V(BR)EBO 
Transient energy 


L = 25 mH; f = 50 Hz 
open base E 
~Vpp = 1.5V; Rpg = 332 E 


D.C. current gain 


Transition frequency 


Ic = 3.0 A; Vop = 20 V fr 


Collector capacitance at f= 1 MHz 


Ip =1, = 0; Vop =30V C. 


Feedback capacitance 


Collector-stud capacitance Ces 


> 65 
> 36 
> 4,0 
> 8 
> . 8 
typ. 50 
10 to 100 
typ. 500 
typ. 50 
< 65 
typ. 31 
typ. 2 


ms 


MHz 


pF 


pF 
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H.F./V.H.F. power transistor 


RATINGS Limiting values in accordance withthe Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VcBOM max. 65 V 
Collector-emitter voltage (open base) VGEO max. 36 «6V 
Emitter-base voltage (open collector) VEBO max. 4.0 V 
Collector current (average) IC(AV) max. 3.0 <A 
Collector current (peak value) f > 1 MHz Iom max. 6 A 
Total power dissipation up to Ty = 25 °C 

f > 1 MHz Prot max. 62.5 W 


TE GNGG 7260028 


D.C. SOAR 


Vee (V) 

Storage temperature T stg ~30 to +200 °% 
Operating junction temperature a max. 200: “26 
THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 2.5 K/W 
From mounting base to heatsink Rth mb-h = 0.3 K/W 
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BLX13 
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May 1971 


APPLICATION INFORMATION 


R.F. performance in S.S.B. operation (linear power amplifier) 

Vor = 26 V; Th up to 25 °C 

fy = 28.000 MHz; fp = 28.001 MHz 

output power 
(W) 
0-8 (PEP) 


Class 


Test circuit: 


S.S.B. Lg 160to260pF s20. 
class A 


“08 Wto7B0pF 


3.5.0. (20W) 


8.20 
(SW) 
eae 


-VppO Occ 


7211155 


= 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 7 mm 
leads 50 mm totally 


-L2 = 7 turns enamelled Cu wire (0.7 mm) on 3H1 toroid; 60 pH 

(code number of 3H1: 4322 020 36620) 
L3 = 4 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 10 mm 
L4 = 7 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam.12 mm 


Detailed information for a wide band application 
1.6 to 28 MHz available on request 


1) Stated figures are maxima encountered at any driving level between the specified 
values of PEP and are referred to the according level of either of the equal ampl. 


tones. Relative to the according peak envelope power these figures should be in- 
creased by 6 GB. 
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APPLICATION INFORMATION 
R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
Vee = 28 V; fy = 28,000 MHz; fo = 28,001 MHz 


L4  180%0260pF 50.0 


"2 
ony 10to 780pF U1 
56pF 
Sto 575pF 
10to 780pF wy 


|39nF 39nF | 22uF ZZ 
temperature 
compensated bias 4 O1pF fsa 
7261163.1 


Fig. 9 Test circuit; s.s.b. class-AB. 


List of components: 


© +Vcoc 


L1 = 3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7,0 mm; leads 50 mm (total) 
L2 = 7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60 wH (cat. no. of 3H1: 4322 020 36620) 


L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 10 mm 
(4 = 7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 12 mm 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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H.F./V.H.F. power transistor 
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Conditions: 


25 W PEP 
28 V 
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VEG = 


= 25mA 
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H.F./V.H.F. power transistor BLX13 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (class B) 


VEG =28- V5 1), up te 25 °C 


Test circuit: 


L2 4to100pF 500 


CW. 
class B 


7261162 


= 93 nH; 3 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; length 8 mm; 
leads 2x 5 mm 
L2 =147nH;5 turns enamelled Cu wire (1.5 mm); int. diam. 9 mm; length 14 mm; 
leads 2x5 mm 
L3 =118nH; 4 turns enamelled Cu wire (1.5 mm); int. diam. 9mm; length 10.5 mm; 
leads 2x 5 mm 
L4 = FXC choke (code number 4312 020 36640) 
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7261168 7261166 
40 


maniiil 
COTM be 


0.5 1 Pe (W) 1.5 sa 10 50 


For high voltage operation, a stabilized 
power supply is generally used. 

The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat- 
sink temperature as parameter. 
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BLX13C 


H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in transmitting amplifiers operating in the h.f. and v.h.f. 
bands, with a nominal supp!y voltage of 28 V. The transistor is specified for s.s.b. applications as linear 
amplifier in class-A and AB. The device is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. 


Matched he¢ groups are available on request. 


lt has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance 


mode of operation | VcE 


s.s.b. (class-A) 


1,6—28;0—8 (P.E.P.) 


s.s.b. (class-AB) 25 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. 
5,9 
[=< 0,14 
metal 
BeO 
ceramic 
7Z69881.3 <— 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX13C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vpe = 0) 
peak value 


Collector-emitter voltage (open base) 


Emitter-base voltage (open-collector) 


Collector current (average) 


Collector current (peak value); f > 1 MHz 


R.F. power dissipation (f > 1 MHz); Trp = 25 PC 


Storage temperature 


Operating junction temperature 


VA 


ar RE RE BRR A 
SPR A SEAT COE SR Be 


Pot TT Ze 


Fig. 2 D.C. SOAR. 


VCESM max. 65 V 
VCEO max. 36 V 
VEBO max. V 
IC(AV) max. 3 A 
lcm max. 9A 
Pre max. 73 W 
Tstg —65 to+ 150 °C 
Tj max. 200 °C 


Fig. 3 R.F. power dissipation; VcE < 28 V; 
f= 1 MHz. 

|! Continuous d.c. operation 

I! Continuous r.f. operation 

11] Short-time operating during mismatch 


THERMAL RESISTANCE (dissipation = 32,5 W; Tmp = 85 OC, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) 
From junction to mounting base (r.f. dissipation) 


From mounting base to heatsink 


July 1978 


Rth j-mb(dc) = 3,55 K/W 
Rth j-mb(rf) 2,65 K/W 
Rth mb-h = 0,45 K/W 


H.F./V.H.F. power transistor 


CHARACTERISTICS 
ae 25 °C unless otherwise specified 


Collector-emitter breakdown voltage 


BLX13C 


Vee =9; Ic = 10 mA V(BR)CES > 65 V 
Collector-emitter breakdown voltage 
open base; Ic = 50 mA V(BR)CEO . > 36 V 
Emitter-base breakdown voltage 
open collector; |p = 10 mA ViBRJEBO > 4V 
Collector cut-off current 
Vee = 0; Vee = 36 V ICES < 4 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 
open base Espo > 8 mJ 
Rpg = 10 22 Esper > 8 mJ 
D.C. current gain * 
a 7 typ. 50 
Ic= 1,25 A; Vce=5V NFE 10 to 100 
D.C. current gain ratio of matched devices * 
Ic = 1,25 A; Vcp=5V heeq/neeg << 1,2 
Collector-emitter saturation voltage * 
Ic = 3,75 A; Ip =0,75A VCEsat typ. 1,5 V 
Transition frequency at f = 100 MHz * 
—le = 1,25 A; Veep = 28 V fr typ. 530 MHz 
—le =3,75 A; Veg = 28 V fy typ 530 MHz 
Collector capacitance at f = 1 MHz 
le =le=0; Veg =28V Co typ. 50 pF 
Feedback capacitance at f = 1 MHz 
Ic = 100 mA; Veg = 28 'V Cre typ. 31 pF 
Collector-stud capacitance Cos typ. 2 pF 
3 7Z77762 
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Fig. 4 Typical values; Vcg = 28 V. 


* Measured under pulse conditions: ty < 200 us; 6 < 0,02. 
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Fig. 7 Typical values; f = 100 MHz; Tj = 25 °C. 
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H.F./V.H.F. power transistor BLX13C 


APPLICATION INFORMATION 
R.F. performance in s.s.b. class-A operation (linear power amplifier) 
VcE = 26 V; f1 = 28,000 MHz; fo = 28,001 MHz 


output power 
W 


> 8 (P.E.P.) 70 

typ. 10 (P.E.P.) 25 
L5 C10 

O 502 


5022 O 


R1 i i R2 7Z77798.1 
‘/ 


7 
Fig. 8 Test circuit; s.s.b. class-A. 


List of components on page 6. 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLX13C 


List of components in Fig. 8: 


C1 = C2= 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 

C4 = 47 wF/10 V electrolytic capacitor 

C5 = 56 pF ceramic capacitor (500 V) 

C6 = 47 wF/35 V electrolytic capacitor 

C7 = C8 = 220 nF polyester capacitor 

C9 = 10 pF/35 V electrolytic capacitor 

C10 = 10 to 210 pF film dielectric trimmer 
C11 = 15 to 575 film dielectric trimmer 


L1=3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5mm 
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 

L5 = 14 turns closely enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 


R1= 600 Q:; parallel connection of 2 x 1,2 kQ carbon resistors (+ 5%; 0,5 W each) 
R2= 15Q carbon resistor (+ 5%; 0,25 W) 
“ R3= 1,2 Q parallel connection of 4 x 4,7 Q carbon resistors (+ 5%; 0,125 W each) 
R4= 33 carbon resistor (+ 5%; 0,25 W) 
R5= 18Q carbon resistor (+ 5%; 0,25 W) 
R6= 120 Q wirewound resistor (+ 5%; 5,5 W) 
R7=  1Q carbon resistor (+ 5%; 0,125 W) 
R8= 47Q wirewound potentiometer (3 W) 
R9 = 1,57 Q:; parallel connection of 3 x 4,7 Q wirewound resistors (+ 5%; 5,5 W each) 
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Fig. 9 Intermodulation distortion as a function of output power. 
Typical values; Vcg = 26 V; f1 = 28,000 MHz; fg = 28,001 MHz; 
Th = 70 °C; -—— Tp = 25 °C. 
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H.F./V.H.F. power transistor BLX13C 


R.F. performance in s.s.b. class-AB operation {linear power amplifier) 
Voce = 28 V; f7 = 28,000 MHz; fo = 28,001 MHz 


output power Gp Nat (%) Ic (A) d3 ds Ic(zs) Th 
W dB at 25 W P.E.P. dB * dB * mA oC 

3 to 25 (P.E.P.) | typ.21 | typ.45  typ.1,0 | typ. —30 < —30 25 25 
3 to 22 (P.E.P.) typ. 21 — — typ. —30 < —30 25 70 

La. ee 
5022 
5020 C4 C8 
§L3 
‘tf (4 


temperature 
compensated bias 


63 == C5. ==c6 
ek ua as 7277771.1 


Fig. 10 Test circuit; s.s.b. class-AB. 


List of components: 


Ci = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 

C4 = 56 pF ceramic capacitor (500 V) 

C7 = C8 = 15 to 575 pF film dielectric trimmer 


1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5mm 
2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 9,4 mm; leads 2 x 5mm 
L4 =7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5mm 


R1 = 1,2 &2; parallel connection of 4 x 4,7 92 carbon resistors 
R2= 39 (2 carbon resistor 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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Fig. 12 Double-tone efficiency and power gain as a 


function of output power. 


Fig. 11 Intermodulation distortion as a function 


of output power. * 


Conditions for Fig. 11: 


28,001 MHz; typical values. 


28 V; Ic(zs) = 25 mA; f1 = 28,000 MHz; fo = 


VCE 


Conditions for Fig. 12: 


25 °C; typical values. 


28,001 MHz; Tp = 


28 V; Ic(ZsS) = 25 mA; fy = 28,000 MHz; fo = 


VCE 


* See note on previous page. 
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H.F./V.H.F. power transistor BLX13C 


7Z77838 7277839 


~25 
f 


ae El 
CCN 


z 
Rees See 
Ell 
x 


1 10 €(MHz) ~—-102 1 10 (MHz) —-10? 


Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) as a 
function of frequency. 


Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 
VcE = 28 V; Ic(zs) = 25 MA; Py = 25 W; Ty = 25 OC; Z, = 129. 


Ruggedness in s.s.b. operation 


The BLX13C is capable of withstanding a load mismatch (VSWR = 50) under the following conditions: 
f4 = 28,000 MHz; fo = 28,001 MHz; Vcg = 28 V; Ty = 70 OC and Py = 30 W (P.E.P.). 
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BLX14 


H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in class-A, AB and B operated transmitting equipment 

in the h.f. and v.h.f. band. 

@ rated for 50 W P.E.P. at 1,6 MHz to 28 MHz 
(intermodulation distortion better than —30 dB); full load mismatch permissible at stud 
temperatures up to 70 °C 

@ rated at 50 W for frequencies up to 70 MHz in c.w. operation 

® supply voltage 28 V 

@ plastic stripline package 


QUICK REFERENCE DATA 


mode of operation 


Ic(Zs) 
A 


s.s.b. (class-A) 1,6 to 28 15 (P.E.P.) 2,0 
s.s.b. (class-AB) 1,6 to 28 7,5-50 (P.E.P.) 0,1 
c.w. (class-B) 

c.w. (class-B) 

MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-55. 


|< 0,25 
f 


| 1/4°x28UNF 
27,2 
268 7! | 
4,8 
13,5 8,5 || 0,25 
12,5 max max 
ee SL 7Z58786.3 = 
Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max.6,4 mm. 
(23 kg cm) Mounting hole to have no burrs at either end. 
max. 2,7 Nm De-burring must leave surface flat; do not chamfer 
(27 kg cm) or countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 


August 1986 795 


BLX14 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 85 V 
Collector-emitter voltage (Rpg = 10 62) 

peak value VCERM max. 85 V 
Collector-emitter voltage (open base) VCEO max. 36 V 
Emitter-base voltage (open collector) VEBO max. 4.0 V 
Collector current (average) ICAV max. 4.0 A 
Collector current (peak value) f > 1 MHz low max. 12 


Total power dissipation up to Ty = 25 °C 
f > 1 MHz Peat max. 88 W 


short time RS 
operation | NX 

00h vswR>3 TT KX 
cs 


7260892 6 7Z11101 


Placed) a 
Enel Go CREO CORRE ROMA 
A Et 


|_| 
ab 
Sees Ss altel ope 
Saat ue | 
Th= 100°C) 

pauwen Siege 
See EKe Banas 
RHE HH a ded 
ESR eER pee be 
ee REaaRE 
Pelee desley SeRee 
Penis delle tan ae 
BEEEEEEE Saeed 

ce no i CO mae 

Se Rea SRE Patt tf bs 

Lee eee ee Zaeanane 
; = ee 
0 50 100 T,(°C) 150 
Storage temperature Tstg -~65to +200 °C 
Operating junction temp erature Tj max. +200 °C 


THERMAL RESISTANCE 


From junction to mounting base 1.8 K/W 
From mounting base to heatsink Rth mb-h = 0.2 K/W 


Ps) 
> 
= 
B 
i 
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H.F./V.H.F. power transistor 


CHARACTERISTICS 


Tj = 25°C 
Collector-base breakdown voltage 

open emitter; Ic = 25 mA V(BR)CBO > 85 V 
Collector-emitter breakdown voltage 

Reg = 10 Q; Ie = 25mA V(BR)CER 2 85 V 

open base; lc = 50 mA V(BR)CEO Pe 36 V 
Emitter-base breakdown voltage 

open collector; lp = 10 mA V(BR)EBO > 40 V 
Collector-emitter saturation voltage 

Ic =0,7 A; 1p =0,14A VCEsat < 10 V 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 8 md 

Ree = 33.2 EsBR > 8 mJ 
D.C. current gain 

Ic=14A;VcpE=EBV hFe 15 to 100 
Transition frequency 

Ic =3,0 A; VcgE = 20 V fT typ. 250 MHz 
Collector capacitance at f = 1 MHz 

ef ee) - typ. 115 pF 

le =le=0; Veg =30V Ce < 125 pF 
Feedback capacitance at f = 1 MHz 

Ic = 100 mA; Vege = 30 V Cre typ. 90 pF 
Collector-stud capacitance Cos typ. 3,5 pF 


NT IEEE ILLITE LES TDI T TELE DT LEILA IEEE DELI TELA 
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H.F./V.H.F. power transistor BLX14 


R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
Veg = 28 V; £4 = 28,000 MHz; fo = 28,001 MHz 


output power 
W 


7,5 to 50 (P.E.P.) 


At temperatures up to 90 °C the output power relative to that at 25 °C is diminished by —40 mW/K. 


The transistor is designed to withstand a full load mismatch operating under 50 W P.E.P. at 
VcE = 28 V and Ty = 70 OC. 


L4  160to260pF 50.0 


(_) 
T.U.T. wy, 
50M 10to780pF 14 , 120 
: © i 
\ ba, L3 18to575pF 
10to 780pF F 


|39nF 3.9 nF | i 
temperature 
compensated bias ~ OJ UF fen 
7Z61163.1A +Nec 


Fig. 7 Test circuit; s.s.b. class-AB. 


List of components: 

L1 =3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7,0 mm; leads 50 mm (total) 
L2 = 7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60 nH (cat. no. of 3H1 4322 020 36620) 

L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 10 mm 

L4 = 7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 12 mm 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLX14 


HF ./V.H.F. power transistor 


7260895 
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S.S.B. class AB operation 


50 W PEP 


The drawn curve holds for an unneutralized amplifier. 


The dashed curve holds for a push-pull amplifier with cross neutralization. 


Collector -base neutralizing capacitor: 82 pF 
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BLX14 
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S.9.B. class AB operation 


P, = 50 W PEP 
VoG = 720-V¥ 

Ic = 100mA 
Zi, = 6.252 

Th = 25°C 


The upper graph holds for a push-pull amplifier with cross neutralization. 
Collector -base neutralizing capacitor: 82 pF 


The lower graph holds for an unneutralized amplifier. 
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H.F./V.H.F. power transistor 


APPLICATION INFORMATION (continued) 
R.F. performance in s.s.b. operation (linear power amplifier) 


Voc = 28V; Th up to 25 °C 
fy = 28,000 MHz; fy = 28,001 MHz 


output 
power 
(W) 


15 PEP 


160to260pF 50N 


Test circuit : L4 


S.S.B. 
class-A 


3,50. (20W) 


820 
(SW) 
-Vep Pea 72155 7 


L1 = 3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7 mm 
leads 50 mm totally 
L2 = 7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60 pH 
(code number of 3H1: 4322 020 36620) 
L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 10 mm 
L4 = 7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 12 mm 
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BLX14 


APPLICATION INFORMATION 


R.F. performance inc.w. operation (class B) 


Vcc = 28 V; Th up to 25 °C 


70 < 8.9 1.0+j0.2]) 120-j75 
50 typ. 4 - - 
30 p type de 2 1 - _ 


At temperatures up to 90 °C the output power relative to that at 25 °C is diminished by a 
factor -40 mW/K 


Test circuit : 


Cw L4 4tol04épF 500 
e é ' f_ 
70 MHz ad 


L3 


101. O1MF 


@ +Voc 


Ll = 60 mm straight enamelled Cu wire (1.5 mm); 9 mm above chassis 
L2 = FXC choke coil (code number 4322 020 36640) 


L3 = 2 turns enamelled Cu wire (1.5 mm); winding pitch 2mm; internal diam. 10 mm; 
— Jeads 55 mm totally 


L4 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; internal diam. 10 mm; 
leads 50 mm totally 
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For high voltage operation, a stabilized power supply generally used. 


The graph shows the allowable output power under nominal conditions as a function 


of the V.S.W.R., with heatsink temperature as parameter. 
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BLX14 


H.F./V.H.F. power transistor 


OPERATING NOTE Below 50 MHz a base-emitter resistor of 6,8 82 is recommended to 


avoid oscillation. This resistor must be effective for both d.c. andr.f. 
7267570 


power gain versus frequency 
(class B operation) 


Py, =90W 
Th =25 °C 
typ. values 
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BLX15 


H.F./V.H.F. POWER TRANSISTOR 


Silicon n-p-n power transistor for use in industrial and military s.s.b. and c.w. equipment operating in 
the h.f. and v.h.f. band: 


@ rated for 150 W P.E.P. at 1,6 MHz to 28 MHz 

(intermodulation distortion better than 30 dB down) 

rated at 150 W output power for frequencies up to 108 MHz in c.w. operation 
supply voltage up to 50 V 

plastic encapsulated stripline package 

delivered in matched hee groups 


QUICK REFERENCE DATA 


mode of operation 


s.s.b. (class-AB) 20 to 150 (P.E.P.) 


s.s.b. (class-A) typ. 30 (P.E.P.) 2,5 
c.w. (class-B) 150 — 
c.w. (class-B) 150 — 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-55. 


> l<—0,25 


1/4”°x28UNF 


(i eee be 
NED, 
Dollecece dealt ae 


6,3 esha 4,8 


_ 


5,9 13,5 85 0.25 
—__— 21 ——_---> 12,5 max max 
« 27,2 Sie Meare SR Pa cea A 7258786.3 
26,8 


When locking is required an adhesive is preferred instead of a lock washer. 


Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max.6,4 mm. 
(23 kg cm) Mounting hole to have no burrs at either end. 
max. 2,7 Nm De-burring must leave surface flat; do not chamfer 
(27 kg cm) or countersink either end of hole. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX15 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 110 V 
Collector-emitter voltage (RBE = 1082) 
peak value VCERM max. 110 V 
Collector-emitter voltage (open base) VCEO max. 53 OV 
Emitter -base voltage (open collector) VEBO max. 4,0 V 
Collector current (average) Ic(AV) max. 6,5 A 
“Collector current (peak value) f > 1 MHz IcmM max. 20 A 


7267520 
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SSS eo 
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normal operation 
VSWR < 3 

Ee pee eReee 

See eee 

SEBS EREER 

7) 2 ee ee eee 

0 50 Th (°C) 100 
Storage temperature T stg -65 to +200 °C 
Junction temperature Tj max. 200 °C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 0,75 K/W 
From mounting base to heatsink Rth mb-h = 0,15 K/W 
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H.F./V.H.F. power transistor 


CHARACTERISTICS 
T= 29 °C unless otherwise specified 
Breakdown voltages 


Collector-base voltage 
open emitter ;I¢ = 100mA 


Collector-emitter voltage 
RBE = 922 ;l¢ = 100mA 


Collector-emitter voltage 
open base ;Ic = 100mA 


Emitter-base voltage 
open collector; IB = 20mA 
Transient energy 
l= 25 Hs f= 50HzZ 
open base 
-VBE = 1,5 V; RBE = 3302 
D.C. current gain 


Ic=14A ;VcR= 6V 


D.C. current gain ratio of matched devices 
Ic=1,4A ;VoRe= 6V 
Transition frequency 


Ic =6,0A ;Vop=35V 


Collector capacitance at f = 1 MHz 


In =le =0 ;Vep =50V 


Feedback capacitance at f = 1 MHz 
Ic = 150 mA; VcR = 50 V 


Collector-stud capacitance 


V(BR)CBO 
V(BR)CER 
V(BR)CEO 


V(BR)EBO 


hEE 


hFEI/hPE2 


a 


Ceo 


= 110 
= 110 
= 53 
= 4,0 
> 12,5 
> 1235 

15 to 50 
< i? 
typ. Zid 
typ. 185 
< 220 
typ. 115 
typ. 350 


BLX15 
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H.F./V.H.F. power transistor BLX15 


APPLICATION INFORMATION 


R.F. performance in s.s.b. operation (linear power amplifier) 
Th up to 25 °C 
fy = 28,000 MHz; f2 = 28,001 MHz 


output power 
(W) 


Class 


20 to 150 (PEP) => 37:5 AB 
typ. 30 (PEP) typ. 15 A 
S.S.B. test circuit class AB; f = 28 MHz a 
0 ae 
C4 L& 500 
Zs T.U.T. ©) 
500. L1 st (Pp 
{0} Ca ee 
| - 
C7 
O+Vec C5 
C8 
F a, R6 
cg R3 L5 
(- TR2 ae —= - *Voc 


bias 


1) Stated figures are maxima encountered at anydriving level between the specified values 
of PEP and are referred tothe according level of either of the equal amplified tones. 
Relative tothe according peak envelope power these figures should be increased by 6B. 
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APPLICATION INFORMATION (continued) 


List of components: 


Trl = BD135 

Tr2 = BD228 

Cl =C10= 100 pF air dielectric capacitor (single insulated rotor type) 
C2 =C6 = 27 pF ceramic capacitor 

C3 = 180 pF ceramic capacitor — 

C4 =Cl3= 100 pF air dielectric capacitor (single non-insulated rotor) 
C5 =C7 = 3,9 nF polyester capacitor (+10%) 

C8 =C14=Cl15 = 100 nF polyester capacitor (+10%) 

C9 = 2,2 UF moulded metallized polyester capacitor 

Cll = 68 pF ceramic capacitor 

C12 = 220 pF ceramic capacitor 

Ll = 88 nH; 3 turns Cu wire (1,0mm); internal diameter 9 mm; coil length 6,1 mm; 


leads 2x 5 mm 
L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36640) 


L3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm; 
coil length 9,9 mm; leads 2 x 10 mm 
L4 = 350 nH; 7 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm; 


coil length 19,1 mm; leads 2 x 10 mm : 


R1 = 0,66 92 parallel connection of 5 x 3,3 92 carbon resistors (5%; 0,5 W each) 
R2= + 27 carbon resistor (+5%; 0,5 W) 

R3 = 4,7 Q carbon resistor (+5%; 0,5W) 

R4 = 5,6 kQ carbon resistor (+5%; 1W) 

R5 = 15 2 wire-wound potentiometer (3W) 

R6 = 157 & parallel connection of 3 x 470 92 wire-wound resistors (5,5W each) 
R7 = 68 Q carbon resistor (+5%;0,5 W) 
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H.F./V.H.F. power transistor 


7267515 7267519 
double -tone efficiency 
versus P.E.P. 


intermodulation distortion 
versus P. 
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7267517 60 7267523 
double -tone efficiency 
versus P.E.P. 
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input impedance (series com- 
ponents) versus frequency 


il typ. values 
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S.S.B. class AB operation 


150 W (PEP) 
50 V 
100 mA, 
25 °C 
6,25 $2 in series with 10,4 nH (in parallel with ~267 pF) 


PL 
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The graphs hold for one transistor of a push-pull amplifier with cross neutralization; 
collector (Trl) - base (Tr2), neutralizing capacitor: 82 pF. 
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H.F./V.H.F. power transistor BLX15 


7Z67514 7267527 
7,5 40 


input impedance (series com- 
ponents) versus frequency 
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5.5.B. class AB operation 


= 150 W (PEP) 
= 50V 
lozs = 100 mA 
= 25°C 
Zi, = 6,25 Qin series with 7,3 nH (in parallel with -188 pF) 


The graphs hold for an unneutralized amplifier. 
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APPLICATION INFORMATION (continued) 


S.S.B. test circuit class-A; f = 28 MHz 


Ss U.t. 
500 L1 
(0) pase Ss 
C13 
C4 


@" . 


List of components: 


D1 =BY206 
TR1 = BD204 


Cl =C10 = 100 pF air dielectric capacitor (single insulated rotor type) 
C2 =C6 27 pF ceramic capacitor 

C3 = 180 pF ceramic capacitor 

C4 =C13 = 100 pF air dielectric capacitor (single non-insulated rotor) 
C5 =C7 = 3,9nF polyester capacitor (+10%) 


C8 = 100 nF polyester capacitor (+10%) 
C9 = 2,2 UF moulded metallized polyester capacitor 
Cll = 68 pF ceramic capacitor 


Ci2= 220 pF ceramic capacitor 
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H.F./V.H.F. power transistor 


APPLICATION INFORMATION (continued) 
List of components: (continued) 
Ll = 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9mm; coil length 6,1 mm; 


leads 2x 5 mm 
L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36440) 


L3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm; 
coil length 9,9 mm; leads 2x 10 mm 
L4 = 350 nH; 7 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm; 


coil length 19,1 mm; leads 2 x 10 mm 


Rl = 0,66 92 parallel connection of 5 x 3,3 82 carbon resistors (+5%; 0,5 W each) 
R2 = 272 carbon resistor (+5%; 0,5 W) 
R3 = 4,7 carbon resistor (+5%; 0,5 W) 
R4 = 50 & wire-wound potentiometer (1 W) 
R5 = 10 carbon resistor (+5%; 1W) 
R6 = 560 8&2 enamelled wire-wound resistor (5,5 W) 
R7 = 270 carbon resistor (+5%; 1W) 
R8& = 0,6 parallel connection of 3 x 1,8 6&2 wire-wound resistors (8 W each) 
R9 = 902 parallel connection of 3 x 270 92 enamelled wire-wound resistor (5,5 W each) 
R10 = 122 carbon resistor (+5%; 1W) 
7Z67532 
vad . (class A operation) 
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BLX15 


APPLICATION INFORMATION (continued) 
R.F. performance in c.w. operation (class-B circuit) 
Voce = 50 V; Th up to 25 °C 


f (MHz) 


Test circuit: 70 MHz: c.w. class-B. 


7267550 


List of components: 


L1 = 60 mm straight enamelled Cu wire (1,6 mm); 9mm above chassis __ 

L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 18 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm; pitch 2 mm; leads 55 mm totally 
L4 = 3 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm; pitch 2,5 mm; leads 50 mm totally 


C1 = 4 to 29 pF concentric air trimmer in parallel with 10 pF ceramic capacitor 
C2 = 4 to 104 pF film dielectric trimmer in parallel with 56 pF ceramic capacitor 
C3 = 4 to 104 pF film dielectric trimmer 

C4 = 4 to 104 pF film dielectric trimmer in parallel with.47 pF ceramic capacitor 
C5 = 100 nF polyester capacitor (+ 10%) 

C6 = 1 nF ceramic feed-through capacitor 


R =10Q0 carbon resistor (0,5 W) 


At P_ = 150 W and Vceg = 50 V, the output power at heatsink temperatures between 25 °C and 75 °C 
relative to that at 25 °C is diminished by 100 mW/K. 
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H.F./V.H.F. power transistor 


300 7267530 
load power and efficiency versus 


source power (class B operation) 
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The graph has been derived from an 
evaluation of the performance of 
transistors matched up to 180W load 
power in the test amplifier 

and subsequently subjected tovarious 
mismatch conditions at 50V with 
VSWR up to 50 and elevated heatsink 
temperatures. 

This indicates a restriction to the 
load power matched under nominai 
conditions in the recommended test 
configuration. 
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APPLICATION INFORMATION (continued) 


Test circuit: 


LS eu 
T.U.T. 


Zs* GG L2 ‘<q 
50n (S ha L4 
| , C6 
C2 C3 il 


C4 
7 R C5 7267553 
aa 
C.W. 
108 MHz HH L6 
UO 
+Vec 
List of components: 
Cl=C2= 40 pF film dielectric trimmer 
C3 = 400 pF parallel connection of 4 x 100 pF ceramic capacitors 
C4 = 270 pF ceramic capacitor | 
Cc5= 100 nF polyester capacitor (+10%) 
C6 = 20 pF parallel connection of 2x 10 pF ceramic capacitors 
C7 =C8& = 60 pF film dielectric trimmer 
Li= 49 nH; 2 turns enamelled Cu wire (1,5 mm); internal diameter 9 mm; 
coil length 4,8 mm; leads 2 x 5 mm 
L2 = strip-line (7,7 mm x 6 mm); tap for C3 is 7,5 mm from transistor edge 
L3 = L6 = ferroxcube bead, grade 3B (code number 4312 020 36640) 
L4 = 67 nH; 3.turns enamelled Cu wire (1,5 mm); internal diameter 8 mm; 
coil length 8,3 mm; leads 2 x 5 mm 
L5 = 97 nH; 2 turns enamelled Cu wire (1,5 mm); internal diameter 10 mm; 


coil length 4,5 mm; leads 2x 5 mm 


R 10 82 carbon resistor (0,5 W) 
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H.F./V.H.F. power transistor 


APPLICATION INFORMATION (continued) 


Component lay-out and printed circuit board for 108 MHz test circuit. 


7267718 
ground plane removed 


Dimensions of printed circuit board 123 mm x 55 mm. 


7Z67 664 


The circuit has been built on epoxy fibre-glass double copper clad printed circuit board 
(thickness 1/16"). To minimize the dielectric losses, the ground plane under the inter- 
connection of L5, C6 and C7 has been removed. 
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H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions. Matched hr¢ groups are available on 
request. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C 


mode of if Pi: Gp 
operation MHz W dB 
c.w. (class-B) 175 45 > 7,5\> 


s.s.b. (class-AB) 
s.s.b. (class-A) 


1,6—28| 5—42,5(P.E.P)i/ typ. 19] typ. 50 
1,6—28 15 (P.E.P)ityp. 20 — 


MECHANICAL DATA Dimensions inmm 
Fig. 1 SOT-120. 


hae 


: 


9,8 max 


27,6 
——— 94/9 . aaa io le 15 7269881.3 roe 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
safe provided that the BeO disc is not damaged. 
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BLX39 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VpFe = 0) | : 
peak value VCESM imax. 65 


V 

Collector-emitter voltage (open base) | VcEO max. 36 V 
_Emitter-base voltage (open-collector) VEBO max. 4 V 
Collector current (average) IC(AV) max. 4A 
Collector current (peak value); f > 1 MHz ICM max. 12 A 
R.F. power dissipation (f > 1 MHz); Tmb = 25 OC Pre max. 100 W 
Storage temperature | Tstg — 65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 

7277854 
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0 50 Th (°c) 100 
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vce < 28 V; 
f > 1 MHz. 


| Continuous d.c. operation 
I! Continuous r.f. operation 
111 Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 40 W; Tmp = 88 OC, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,8 K/W 
From junction to mounting base (r.f. dissipation) | Rthj-mb(rf) = 205 K/W 
From mounting base to heatsink Rth mb-h = 0,45 K/W 
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H.F./V.H.F. power transistor 


CHARACTERISTICS 

Tj = 25 OC unless otherwise specified 

Collector-emitter breakdown voltage 
Vee =0; Ic =25 mA 

Collector-emitter breakdown voltage 
open base; 1c = 100 mA 


Emitter-base breakdown voltage 
open collector; |p = 10 mA 
Collector cut-off current 
Vpe = 0; VcE = 36 V 
Second breakdown energy; L = 25 mH; f = 50 Hz 


open base 
Ree = 10 Q 


D.C. current gain * 
Ic=2,5A;VcE=5V 


D.C. current gain ratio of matched devices * 
Ic=2,5A;VcE=5V 

Collector-emitter saturation voltage * 
Ic=75A;lIp=zi5A 


Transition frequency at f = 100 MHz * 
—Ile =2,5 A; Vcp= 28 V 
—lp =7,5A;Vcp=28V 


Collector capacitance at f = 1 MHz 
le = le =0; Vcop = 28 V 

Feedback capacitance at f = 1 MHz 
lc = 100 mA; VcE = 28 V 


Collector-stud capacitance 


4 


Ic 
(A) 


2 


. 


Fig. 4 Typical values; VcgE = 28 V. 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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Fig. 5 Typical values; qj 
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Fig. 7 Typical values; f = 100 MHz; Tj 
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H.F./V.H.F. power transistor 


APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) | Voce (V) | PL(W) | Ps (W) Gp (dB)} Ic (A) 7 (%) Zz (2) | Y_ (ms) 


175 28 45 | <8 >7,5 |<247 >70 | 07+j1,3 | 110—je2 
T 
aT L5 L7 ©98=F c7 
C3a T.U.T. (LLLL 0 502 
Cl 1 
502 € Wt @ _ Cb T C8 
ta NA 
Co ‘/ ‘7 
FA 


C3b 
at Se L, \ oo CS R2 
A C4 --+__+#4 


L8 
R1 i il] L3 | 


+Vcc 7277104 
‘7 ‘7 


Fig. 8 Test circuit; c.w. class-B. 


List of components: 


C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 

C6a = 2,2 pF ceramic capacitor (500 V) 

C6b = 1,8 pF ceramic capacitor (500 V) 

C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 


L1 = 14 nH; 1 turn Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5=strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 80 nH; 3 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 

L7 = 62 nH; 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = R2= 10 2 carbon resistor. 
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 9. 
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H.F./V.H.F. power transistor 
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Fig. 10 Typical values; Vcg = 28 V; f = 175 MHz. 
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0 
50 P, (Ww) 75 
Fig. 11 Typical values; Vcg = 28 V; f = 175 MHz; 
——— Th = 25 °C; —— Ty = 70 °C. 


Fig. 12 R.F. SOAR; c.w. class-B operation; 

f= 175 MHz; Voce = 28 V; Reh mb-h = 0,45 K/W . 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short- 
time mismatch conditions with heatsink 
temperatures as parameter. 
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Fig. 15 Power gain versus frequency. 
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Fig. 14 Load impedance (parallel components). 


OPERATING NOTE 


_ Below 75 MHz a base-emitter resistor of 10 {2 is 


recommended to avoid oscillation. This resistor 
must be effective for r.f. only. 


Conditions for Figs 13; 14 and 15. 
Typical values; Vcg = 28 V; Py = 45 W; Tp = 25 OC. 


H.F./V.H.F. power transistor BLX39 


R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
VcE = 28 V; f4 = 28,000 MHz; fo = 28,001 MHz 


output power ndt(%) Ie (A) 


at 42,5 W (P.E.P) 


5 to 42,5(P.E.P) 
5 to 37,5(P.E.P) 


C1 L1 R1 {P 
5020 = te) C4 C8 
(4 


C2 


temperature O ® +Vcc 


compensated bias C3 C5 C6 
a Z i 7277771.1 


Fig. 16 Test circuit; s.s.b. class-AB. 


List of components: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 

C4 = 56 pF ceramic capacitor (500 V) 

C7 = C8 = 15 to 575 pF film dielectric capacitor 


L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 9,4 mm; leads 2 x 5mm 
L4 = 7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5 mm 


R1 = 1,2 Q; parallel connection of 4 x 4,7 Q carbon resistors 
R2 = 39 {2 carbon resistor 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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Fig. 17 Intermodulation distortion as a Fig. 18 Double-tone efficiency and power 
function of output power .* gain as a function of output power. 


Conditions for Fig. 17: 
VCE = 28 V; Ic(zs) = 50 mA; f1 = 28,000 MHz; fg = 28,001 MHz; typical values. 


Conditions for Fig. 18: 
VceE = 28 V; Ic(zs) = 50 mA; 1 = 28,000 MHz; fg = 28,001 MHz; Th = 70 °C; typical values. 


* See note on previous page. 
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H.F./V.H.F. power transistor 
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Fig. 19 Power gain as a function of 
frequency. 
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Fig. 20 Input impedance (series components) 
as a function of frequency. 


Figs 19 and 20 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 


Conditions: 


VCE = 28 V; Ic(zs) = 50 mA; PL = 42,5 W; Th = 25 °C; Z, = 7,4 Q. 


Ruggedness in s.s.b. operation 


The BLX39 is capable of withstanding a load mismatch (VSWR = 50) under the following 
conditions: 
Class-AB operation; fy = 28,000 MHz; fp = 28,001 MHz; Vcr = 28 V; Ty = 70 OC and 
Pi nom = 45 W P.E.P. 
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R.F. performance in s.s.b. class-A operation (linear power amplifier) 
VcE = 26 V; Th = 70 9C; fy = 28,000 MHz; fo = 28,001 MHz 


output power Gp 
W dB 


15 (P.E.P) typ. 20 


L5 C10 | 
0 502 


5082 oO C11 


OO +Vcc 


7277798.1 


Fig. 21 Test circuit; s.s.b. class-A. 


* Stated intermodulation distortion figures are referred to the according level of either of the equal am- 
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLX39 


H.F./V.H.F. power transistor 


List of components in Fig. 21: 


C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 

C4 = 47 pF/10 V electrolytic capacitor 

C5 = 56 pF ceramic capacitor (500 V) 

C6 = 47 uF /35 V electrolytic capacitor 

C7 = C8 = 220 nF polyester capacitor 

C9 = 10 wF/35 V electrolytic capacitor 

C10 = 10 to 210 pF film dielectric trimmer 
C11 = 15 to 575 pF film dielectric trimmer 


L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5mm 
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 

5 = 14 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 


R1= 600 Q:; parallel connection of 2 x 1,2 kQ carbon resistors (+ 5% ; 0,5 W each) 
R2= 15 carbon resistor (+ 5% ;0,25 W) 

R3= 1,2 2; parallel connection of 4 x 4,7 Q carbon resistors (+ 5% ; 0,125 W each) 
R4= 332 carbon resistor (+ 5% ;0,25 W) 

R5= 18Q carbon resistor (+ 5% ;0,25 W) 

R6= 120 2. wirewound resistor (+ 5%; 5,5 W) 

R7= 1 92 carbon resistor (+ 5%; 0,125 W) 

R8= 472 wirewound potentiometer (3 W) 

R9 = 1,57 Q: parallel connection of 3 x 4,7 Q wirewound resistors (+ 5% ; 5,5 W each) 
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Fig. 22 Intermodulation distortion as a function of 
output power. Typical values; Veg = 26 V; Ty = 70 PC; 
f, = 28,000 MHz; fo = 28,001 MHz. 
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BLX65 


U.H.F./V.H.F. TRANSMITTING TRANSISTOR 


N-P-N transistor intended for use in class-B and C operated mobile, industrial and military transmitters 
with a supply voltage of 13,8 V. It has a TO-39 metal envelope with the collector connected to the 
case. 


QUICK REFERENCE DATA 


R.F. performance up to Tease = 25 OC in an unneutralized common-emitter class-B circuit 


2,0 | typ. 0,21 | typ. 12 | typ. 75 


MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-39; collector connected to case. 


7’ max 
8,5 a 
max 


= —— 


fetta th ——?" 92593224 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 
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RATINGS Limiting values in accordance with the Absolute Maximum System (I[EC134) 


Collector-base voltage (open emitter) 
peak value | 


Collector-emitter voltage (VBR = 0) 
peak value 


Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value) f > 1 MHz 

Total power dissipation up to Tease = 90 °C 
f > 10 MHz 

Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE 
From junction to case 
From mounting base to heatsink 


with a boron nitride washer for 
electrical insulation 


December 1971 


VCBOM 


VCESM 
VCEO 
VEBO 
IC(AV) 
Icom 


max. 36 
max. 36 
max. 18 
max 4 
max. 0.7 
max. 2.0 
max. 34-0) 
-—-65 to +150 
max 165 
= 25 
= 2.5 


V 


> Fr a << 


OC 


K/W 


K/W 


U.H.F./V.H.F. transmitting transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector-base voltage 
open emitter, 1G = 10 mA 


Collector-emitter voltage 
Ver = 0; IG = 10 mA 


Collector-emitter voltage 
open base, Ic = 25 mA 


Emitter-base voltage 
open collector, Imp =1.0 mA 
Collector-emitter saturation voltage 


Ic = 100 mA; Ip = 20 mA 


D.C. current gain 
Ic = 100 mA; Vcf=5V 
Transition frequency 


Ic = 200 mA; Vor = 5 V; f = 500 MHz 


Collector capacitance at f = 1 MHz 


Ip =le =0; VcB=10V 


Feedback capacitance at f = 1 MHz 
Ic = 20 mA; VcR= 10 V 


V(BR)CBO 
V(BR)CES 
V(BR)CEO 


V(BR)EBO 


VCEsat 


hE 


ft 


—Cre 


V 


typ. 


typ. 


36 


1400 


Oo OD 
Co ul 


4,8 


BLX65 


MHz 
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APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class B circuit) 


Tages Upto. 2> Cc 


typ. 0.21 | typ. 12 


—e Test circuit | (470 Mhz) 


844 


input 
500 


‘- 


To obtain optimum gain performance the emitter lead length should not exceed 1.6 mm 


Cl =C2 =C4=C5=1.8 to 18 pF film dielectric trimmer 
C3 = 22 pF disc ceramic capacitor 

C6 = 10 nF ceramic capacitor 

C7 = O.1 uF polyester capacitor 

C8 = 4nF feed-through capacitor 


L1 = 1 turn Cu wire (1 mm); int. diam. 5mm, max. lead length 1 mm 
L2 = 0.22 ywH choke 

L3 = 1 turn Cu wire (1 mm); int. diam. 7 mm; lead length 2 mm 

L4 = 1 turn Cu wire (1 mm); int. diam. 5 mm; lead length 2 mm 


R_ = 10 8 carbon 
At Py, = 2.0 W and Vcq=12.5 V the output power at case temperatures between 25 °C and 
90 °C relative to that at 25 °C is diminished by typ. 5 mW/K 


The transistor is designed to withstand full load mismatch in the test circuit under the 
following conditions: Vcc = 16.5 V; f = 470 MHz; Tease = 70 PC 
V.S.W.R. = 50: 1 through all phases; Ps = Ponom + 20 % 

where Ponom = Ps for 1.4 W transistor output into 50 © load at Voc = 13.8 V. 
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APPLICATION INFORMATION (continued) 


U.H.F./V.H.F. transmi 


ircuit. 


Component lay-out and printed circuit board for 470 MHz test c 


OO 80mm — 


7261747 


1 


746. 


7Z61 


Back area not metalized 


Shaded area copper 


1.5 mm epoxy fibre-glass 


ircuit board: 


inted c 


Material of pr 
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U.H.F./V.H.F. transmitting transistor 


7261741 


=i 
ee ee 


Conditions for R.F. SOAR 


f = 470 MHz Psnom = Ps at VCC = VeCnom and V.S.W.R. =1 


Tease = 70 °C 


VCCnom= 13.8 V 


The transistor was developed for use with unstabilized supply voltage Vcc. 

The above graph is based on its measured performance in test circuit I. 

Supply voltage was varied from VCCnom to 1.2 VCCnom, and V.S.W.R. from 1 to 50. 
It shows the maximum allowable output power under nominal conditions in order not to 
exceed the maximum allowable power dissipation under conditions of supply overvoltage 
(Vcc > VeCnom) and load mismatch (V.S.W.R. > 1). 

It is assumed that the drive power increases linearly with the supply voltage; i.e. 


Pc/PsSnom a Voc/Vocnom- 
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APPLICATION INFORMATION (continued) 
Test circuit Il (175 MHz) 


To obtain optimum gain performance the emitter lead length should not exceed 1.6 mm 


Cl =C4 = 60 pF concentric air trimmer 
C2 =C3 = 30 pF concentric air trimmer 


CS-= 0.25 pF polyester capacitor 
C6 = 4 nF feed-through capacitor 
Ll =25 mm straight Cu wire (1.2 mm); height above print 3 mm 


L2 


3 turns Cu wire (0.5 mm) on ferrite FX1115, d=2 mm, D=4mm, 1=5 mm, 
material 3B (code number 3113991 16740) 

L3 = 5 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm 

L4= 38 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm 


R = 10 carbon 
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U.H.F./V.H.F. transmitting transistor 


APPLICATION INFORMATION (continued) 


Component lay-out and printed cicuit board for 175 MHz test circuit: 


7261748 


7Z61745. 1 


Shaded area copper 


Back area not metallized 


Material of printed circuit board: 1.5 mm epoxy fibre-glass 
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OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 2 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 
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BLX65ES 


V.H.F./U.H.F. POWER TRANSISTORS 


N-P-N silicon planar epitaxial transistors in TO-39 envelope designed for use in portable and mobile 
radio transmitters in the v.h.f. and u.h.f. bands. 


QUICK REFERENCE DATA 
R.F. performance at T, = 25 °C in a common-emitter class-B circuit. 


mode of oepration f Py 


VCE NC 


o 4) 


C.W.; narrow band 


= 55 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-39/3. 
Emitter connected 
to case. 


' poner 
85 4Amax 
y — 


* Max. 4,9 for BLX65ES. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Collector-base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector emitter voltage (open base) VCEO max. 16 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current 

d.c. or average Ic max. 007A 

(peak value); f > 1 MHz ICM max. 200A 
Total power dissipation 

at Tmb < 90 °C; f = 1 MHz Prot max. 3,0 W 
Storage temperature T stg —65to+ 175 °C 
CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 
Collector-base breakdown voltage 


open emitter; 1c = 10 mA V(BR)CBO) > 36 V 
Collector-emitter breakdown voltage 

open base; |c = 25 mA V(BR)CEO > 16 V 
Emitter-base breakdown voltage 

open collector; +!— = 1,0 mA V(BR)EBO > 4V 
Collector-emitter saturation voltage 

Ic = 100 mA; |p = 20 mA VCEsat typ. 0,1 V 
D.C. current gain = 10 

Ic = 100 mA; VcgE =5V hFE ip: 40 
Transition frequency at f = 500 MHz 

—le =200 mA; Vcp =5V fr typ. 1,4 GHz 
Collector capacitance at f = 1 MHz 

le =ie=0;Vcp=10V Ce typ. 6,5 pF 
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V.H.F./U.H.F. transistors 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (common-emitter circuit; class B); Te = 25 OC 


typ. 13 


12,5 typ. 16 
12,5 z= 9 
12,5 typ. 10,6 
3 7290510 
0 100 200 300 400 ~+# 500 
Ps (mW) 
Fig. 2 Load power vs. source power; Vcg = 12,5 V; f = 470 MHz; 
Tmb = 25 OC; class-B operation; typical values. 
RUGGEDNESS 


BLX65E 


The device is capable of withstanding a full load mismatch (VSWR = 50; all phases)at rated load power 
up to a supply voltage of 15,0 V, Ps + 20%, f = 470 MHz and Tmp = 25 °C. 
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U.H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon transistor for use in class-B and C operated mobile, industrial and military transmitters 
with a supply voltage of 13,8 V. 


lt has a capstan envelope with a moulded cap. All leads are isolated from the stud. 
OUICK REFERENCE DATA 
R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


mode of 
operation 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/3 


—~| 975max 


—_——_—— 25min ——~ 7266722.1 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values inaccordance with the Absolute Maximum System(IEC 134) 


Collector-base voltage (open emitter) 


| peak value VoBOM max. 36 «(OV 
| Collector-emitter voltage (Rgr = 0) 
peak value VCESM max. 36 =V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) VERO max. 4 WV 
Collector current (average) IC(AV) max. 0.7 A 
Collector current (peak value) f > 1 MHz lou max. Ze? ah 
Total power dissipation up to Th = 90 °C 
f > 10 MHz Ptot max. 4.5 W 
Storage temperature T stg -65 to +150 °C 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 12 K/W 
From mounting base to heatsink Rth mb-h = 0.6 K/W 
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V.H.F./U.H.F. power transistor BLX67 


CHARACTERISTICS ae 25 °C unless otherwise specified 


Breakdown voltages 


Collector-base voltage 
open emitter, Io = 10 mA V(BR)CBO 7 36 V 


Collector-emitter voltage 


Collector-emitter voltage 
open base, IG = 25 mA V(BR)CEO 7 18 V 


Emitter-base voltage 
open collector, I, = 1,0 mA V(BR)EBO > 4 V 


Collector-emitter saturation voltage 


Ic = 100 mA; Ip = 20 mA VCEsat typ. 0,1 V 
D.C. current gain 
_ ; = > 10 
Ic = 100 mA; VCE = 5.V hee es 40 
Transition frequency 
Ic = 0,2 A; Vop =5 V; f = 500 MHz fr typ. 1400 MHz 
Collector capacitance at f = 1 MHz 
aS ens ce - typ. 6,5 pF 
Ip =le = 0; Vop = lov Co » 9,0 pF 
Feedback capacitance at f = 1 MHz 
Ic = 20 mA; Vor = 10 V Cre typ. 4,8 pF 
Collector-stud capacitance Cos typ. 2 pF 
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APPLICATION INFORMATION Tj = 25 °C unless otherwise specified 


R.F. performance in c.w. operation (unneutralized common -emitter class Bcircuit) 


T}, up to 25 °C 


12.5 | typ. 0.03 


Test circuit | (470 MHz) 


Cl = C2 = C6 =C7 = 1.8 to 18 pF film dielectric trimmer 


C3 =C4= 18 pF disc ceramic capacitor 
C5 = 4 nF feed-through capacitor 
C8 = 0.1 uF polyester capacitor 


L1 = 1 turn Cu wire (1.2 mm); int. diam. 6 mm; max. lead length 1 mm 

L2 = 1 pH choke 

L3 = 30 mm straight Cu wire (2 mm); height above print 2 mm 

L4 = 2turns closely wound Cu wire (0.5mm); int. diam.3mm; max. leadlength 8mm 


R = 10 92 carbon 


At P L 72-9 W and Voc =12.5V, the output power at heatsink temperatures between 
25 °C and 90 °C relative to that at 25 °C is diminished by typ. 5mW/K 


The transistor is designed to withstand full load mismatch in the testcircuit under 
the following conditions: Voc = 16.5 V; f = 470 MHz; Tj, = 70 °C; 
V.S.W.R. = 50 : 1 through all phases; Po =Ponom t+ 20 % 

where Ponom = Ps for 2.5 W transistor output into 50 92 load and Vac = 13.8 V 
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V.H.F./U.H.F. power transistor BLX67 


APPLICATION INFORMATION (continued) 


omponent lay-out and printed circuit board for 470 MHz test circuit. 


ian ———————————— ——— 


7Z61754 


7Z61755. 1 


Shaded area copper 
Back area completely copper clad. 
Material of printed circuit board: 1,5 mm epoxy fibre glass. 
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BLX67 


7Z62201 


pee NN 


0.5 Ps(W) 0.75 


| typical values an 


| | f=470MHz 


of | 1___tlt_ 
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V.H.F./U.H.F. power transistor BLX67 


7261759 


R.E SOAR 


zee 
LINE 


Conditions for R.F. SOAR 


f = 470 MHz = Ps at Voc = VCCnom and VSWR = 1 


Psnom 
Th = 70°C Rth mb-h = 0,6 K/W 


The transistor was developed for use with unstabilized supply voltage Vcc. 

The above graph is based on its measured performance in test circuit I. 

Supply voltage was varied from VCCnom tO 1,2 VcCnom, and VSWR from 1 to 50. 

It shows the max. permissible output power under nominal conditions in order not to ex- 
ceed the max. permissible power dissipation under conditions of supply over-voltage 
(Vcc > VCCnom) and load mismatch (VSWR > 1). 

It is assumed that the drive power increases linearly with the supply voltage; i.e. 


Ps/PSnom = VCC/VCCnom: 
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APPLICATION INFORMATION (continued) 


Test circuit I! (175 MHz) 


7Z65141 


C1=C3=C4= 30pF concentric air trimmer 


C2 = 60 pF concentric air trimmer 
C5 = 0.25 pF ceramic capacitor 
C6 = 4nF polyester capacitor 


L1 = 25 mm straight Cu wire (1.2 mm); height above print max. 3 mm 
L2 = 3 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm 
L3 = 2 turns closely wound Cu wire (1.7 mm); int. diam. 12 mm; lead length 5 mm 


Rl = 5092 carbon 
R2 = 1.2 k&2 carbon 
R3= 592 carbon 


V.H.F./U.H.F. power transistor BLX67 


APPLICATION INFORMATION (continued) 


omponent lay-out and printed circuit board for 175MHz test circuit. 


7Z65142 


Shaded area copper 
Back area not metalized 
Material of pcb : 1.5 mm epoxy fibre glass 


7Z65143. 1 
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OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 $2 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 
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U.H.F./V.H.F. POWER TRANSISTOR 


N-P-N silicon transistor for use in class-B and C operated mobile, industrial and military transmitters with 


a supply voltage of 13,8 V. 


It has a capstan envelope with a moulded cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit. 


mode of | VcE f Ps Py 
operation| V MHz WwW WwW 

C.w. 13,8; 470|< 2,0] 7,0 
C.W. 13,8 | 470 | typ. 2,0} 7,8 
C.W. 12,5} 470|< 2,2] 7,0 
C.W. 12,51 175 {1 typ. 0,4! 7,2 


MECHANICAL DATA 
Fig. 1 SOT- 48/3. 


re _ 1,1 max 


—! 975max =< 


——___ 


Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 


25min ——————> 


IC Gp n Zi YL 

A dB % Q mS 
< 0,78; > 54) > ~ 65 — — 
typ. 0,81] typ. 5,9| typ. 70 | 2,4+ 56,7) 60 —j20 
< O86! > 5,0] > 65 _ — 
typ. 0,87) typ.12,61 typ. 66 — —~ 


Dimensions in mm 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 


72Z66722.1 <—_— 
Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector-emitter voltage (RBRF = 0) 

peak value VCESM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
Collector current (average) Ic(AV) max. 1.0 A 
Collector current (peak value) f > 1 MHz ICM max. 4.0 A 
Total power dissipation up to Ty = 70 °C 

f > 10 MHz Ptot max. 10 W 
Storage temperature T stg . 65 to +150 °C 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb . 7.0 K/W 
From mounting ‘base to heatsink Rth mb-h = 0.6 K/W 
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V.H.F./U.H.F. power transistor BLX68 


CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Breakdown voltages 
Collector-base voltage 

oper emitter, Ic = 10 mA V(BR)CBO 2 36 ~V 


Collector-emitter voltage 
VBE =0; Ic = 10 mA V(BR)CES > 36 V 


Collector-emitter voltage 
open base, Ic = 25 mA V(BR)CEO > 18 V 


Emitter-base voltage 
open collector, Ip =1.0 mA V(BR)EBO > 4 V 


Collector-emitter saturation voltage 


Ic = 500 mA; Ip = 100 mA VCEsat typ. 0.2 V 


D.C. current gain 


> 10 
= 500 mA; =5 h 
Ic OmA; VCE V FE is 40 
Transition frequency 
Ic = 500 mA; Vcgk =5 V;f = 500 MHz tab typ. 1300 MHz 
Collector capacitance at f = 1 MHz 
eae 7 typ. 14 pF 
Ip =Ie = 0; VeR=10V Co Z 20 pE 
Emitter capacitance at f = 1 MHz 
Ic =Ie = 0; VER =0 Ce typ. 65 pF 
Feedback capacitance at f = 1 MHz 
Ic = 50 mA; VcE =10V Cre typ: 10/5 pr 
Collector-stud capacitance Cos typ. 2 pF 
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APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralizedcommon-emitter class B circuit) 


Ty, up to 25 od @ 


f Vcc Po 
(MHz)} (V) (W) 
470 | 13.8); < 2. 
470 | 13.8) typ. 2. 
470 | 12.5}, < 2. 
175 | 12.5 | typ. 0. 


Test circuit | (470 MHz) 


mnw © © 


Cond 


Z; Y 


P I G n 

L, L 
wy} « | @ | @ | @ | ws) 
7.0} < 0.78) > 5.4, > 65 _ - 
7.8 | typ. 0.81] typ. 5.9] typ. 70] 2.4+j6.7 | 60 -j20 
7.0} < 0.86) > 5.0] > 65 _ — 
7.2 | typ. 0.87] typ.12.6] typ. 66 = = 


C1 =C2 =C4=C5=1.8 to 18 pF film dielectric trimmer 


C3 = 
C6 = 
C7 = 
C8 = 


6.8 pF ceramic capacitor 
0.1 uF polyester capacitor 
4nF feed-through capacitor 
10 pF ceramic capacitor 


L1 = L4 = L5 = 20 mm straight Cu wire (1.2 mm); height above print 12 mm | 


L2 = 0.47 pH choke 


L3 = 1 turn Cu wire (1.7 mm); int. diam. 10 mm; max. lead length 5 mm 


R = 10 92 carbon 


At Py 


= 7.0 W and Voc 


= 12.5 V the output power at heatsink temperatures between 


25 °G and 90 °C relative to that at 25 °C is diminished by typ. 10 mW/K 


The transistor is designed to withstand full load mismatch in the test circuit under 


the following conditions: V 


= 16.5 V; f = 470 MHz; T,, = 70 °C; 


V.S.W.R. = 50 : 1 through all phases; Po = Pgyom + 20 % 
where Poiom = Ps for 7.0 W transistor output into 50 2 load at Vag = 13.8 V 
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V.H.F./U.H.F. power transistor BLX68 
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Ceres bolo bl paper: ae 
1,0 1, 4,2 Vec 
Voc nom 
Conditions for R. F. SOAR: 
f = 470 MHz Ponom = Ps at Vcc = VCCnom and VSWR = 1 


Th = "70°C 


The transistor was developed for use with unstabilized supply voltage Vac. 
The above graphis based on its measured performance in test circuit I. 
Supply voltage was varied from VCCypom tO 1,2 VeCnom, and VSWR from 1 to 50. 


It shows the max. permissible output power under nominal conditions in order not to ex- 
ceed the max. permissible power dissipation under conditions of supply over-voltage 
(Vcc > VCCnom) 2nd load mismatch (VSWR > 1). 

It is assumed that the drive power increases linearly with the supply voltage; i.e. 


Ps/Psnom = VCC/VCCnom: 
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APPLICATION INFORMATION (continued) 


Test circuit 11 (175 MHz) 


‘f 


C1 =C3=C4= £30 pF concentric air trimmer 
C2 = 60 pF concentric air trimmer 
C5 = 0.25 uF polyester capacitor 

C6 = 4,0 nF feed-through capacitor 


L1 = 25 mm straight Cu wire (1.2 mm); height above print 3 mm 

L2 = 3 turns Cu wire (0.5 mm) on Ferrite FX1115, d=2 mm, D=4 mm, 1=5mm 
material 3B (code number 3113991 16740) 

L3 = 5 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm 

L4 = 3 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm 


R = 10 carbon 
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V.H.F./U.H.F. power transistor BLX68 


APPLICATION INFORMATION (continued) 


omponent lay-out and printed circuit board for 175 MHz test circuit 


7Z61768 


7Z61769. 1 


Shaded area copper 
Back area not metalized 
Material of printed circuit board: 1.5 mm epoxy fibre glass 
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power gain versus frequency 
(class B operation) 
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load impedance (parallel com- 
_ ponents) versus frequency 
(class B operation) 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. Gold 
metallization ensures extremely high reliability. 


It has a capstan envelope with a moulded cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Tmpb = 25 OC in an unneutralized common-emitter class-B circuit 


mode of 
operation 


MECHANICAL DATA 
Fig. 1 SOT-48/2. 


i 3,7 ¥ (4x) 


—+! 975max i 


—— 25min ——— 7266608.1 ae 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 


is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 


Collector-base voltage (open emitter) 


max. 


VCBOM 
VCEO 


peak value 


Collector-emitter voltage (open base) 


max. 


Emitter-base voltage (open collector) | 


max. 


VEBO 


Currents 


max. 


IC(AV) 
ICM 


Collector current (average) 


10 


a 


Collector current (peak value) f > 1 MHz 


Power dissipation 


max. 


D226 


Total power dissipation up to Ty 
f 21 MHz 


7Z60303.1 


107 
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Temperatures 


2G 
oC 


-~65 to +200 


Storage temperature 


Junction temperature 


200 


max. 


THERMAL RESISTANCE 


K/W 


From junction to mounting base 


K/W 


Rth mb-h 


From mounting base to heatsink 
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U.H.F. power transistor 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector-base voltage 
open emitter; la =25 mA 


Collector-emitter voltage 
open base ; Ic = 25 mA 


Emitter-base voltage 
open collector ; Ip = 10 mA 
Transient energy 
L, = 295 mer? f =50 Hz 
open base 
~VpRE = eee V; Rpr = 33 02 
D.C. current gain 


Ic = 1A;VceoR=5V 


Transition frequency 
Ig =2 A; VoR = 10V 
Collector capacitance at f = 1 MHz 


In = 1, = 0; Vega 1s V 


Feedback capacitance 


Ic = 100 mA; Vop = 15 V 


Collector-stud capacitance 


V(BR)CBO 
V(BR)CEO 


V(BR)EBO 


typ. 


typ. 


typ. 


36 


18 


BLX69A 


mW s 


GHz 


pF 
pF 


pF 


pF 
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7Z 60305.1 
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U.H.F. power transistor BLX69A 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Tmb up to 25 °C 


L4 output 
TUT LL LL LLLLLLLLL LL O 
(7 C7 
to ZL= 
L3 C8 500 
C5 
O 
R2 C6 
7 a 7258637.1 
fl] L5 


List of components: 


C1 = C2 = C7 = C8 = 2,0 to 9,0 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C3 = C4 = 15 pF chip capacitor 

C5 = 100 pF feed-through capacitor 

C6 = 33 nF polyester capacitor 


R1= 1 Q carbon resistor 
R2= 10 2 carbon resistor 


L1 = stripline (41,1 mm x 5,0 mm) 

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm (0,32 wH) 

L3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. dia. 4 mm; leads 2 x 5 mm 

L4 = stripline (52,7 mm x 5,0 mm) 

L5 = Ferroxcube choke coil. Z (at f = 50 MHz) = 750 Q + 20% (cat. no. 4312 020 36640) 


L1 and L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric. 
(€, = 2,74); thickness 1,45 mm. 
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APPLICATION INFORMATION (continued) 


Component layout and printed-circuit board for 470 MHz test circuit. 


72 58638.1 


7266443. 1 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 


72Z58606.1 


PEDO tte PSR 
Pa SENN Ph 


September 1978 


884 


U.H.F. power transistor BLX69A 


7260306.1 


ce 


f =470MHz 
The70°C 
Reh mb-h=0,6°C/W 
Ponom=Ps At Veco = Vecnom and VSWR= 1 


The transistor has been developed for use with unstabilized supply voltages. As the out- 
put power and drive power increase with the supply voltage, the nominal output power 
must be derated in accordance with the graph above for safe operation at supply voltages 
other than the nominal. The graph shows the allowable output power, under nominal con- 
ditions, as a function of the supply overvoltage ratio, with VSWR as parameter. 

The graph applies to the situation in which the drive (Pg /Ponom) increases linearly with 
the supply overvoltage ratio. 


The horizontal line at 20 W applies at VoCnom = 13,5 V. 
For VcCnom = 12,5 V, Py, should be derated to 17 W. 
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power gain versus frequency 
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(class B operation) 
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load impedance (parallel com- 
ponents) versus frequency 
(class B operation) 
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U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C with a 
supply voltage up to 28 V. The transistor is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. Gold metallization ensures extremely high reliability. 


It has a capstan envelope with a moulded cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


mode of | Vcr f Ps Pr Ic Gp n Zi Yu 
operation| V MHz mW W mA dB % 2 mS 
C.W. 24 470 | typ. 50} 0,85} typ. 67 typ. 12,3] typ. 53 — — 
C.W. 28 470 |< 80; 10);< 71 > 11,0; > 50 — — | 
c.W. 28 470 | typ. 80} 1,45] typ. 86 typ. 12,6| typ. 60 | 2,5+ j0,2| 3,4 —j16 
C.W, 28 1000 ! typ. 400} 1,4 | typ.100 typ. 5,41 typ. 50 o — 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/3. “© 
2° 
—~! 975max !+ 
—— 25min ———— > 7266722.1 aes 

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 

(7,5 kg cm) Mounting hole to have no burrs at either end. 

max. 085 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 
Collector-base voltage (open emitter) 

peak value VCBOM max. 65 Vv 
Collector-emitter voltage (VpR = 0) 

peak value VCESM max. 65 V 
Collector-emitter voltage (open base) VCEO max. 33 Vv 
Emitter-base voltage (open collector) | VEBO max. 4,0 V 
Currents 
Collector current (d.c.) Ic max. 400 mA 
Collector current (peak value); f=>10 MHz ICM max. 800 mA 


Power dissipation 


Total power dissipation up to Ty = 70 °C 


f2=10 MHz Prot max. 40 Ww 
Temperatures 
Storage temperature Tstg ~65 to +150 2G 
Operating junction temperature Tj max. 200 2 ©: 


THERMAL RESISTANCE 


II 


32,5 K/W 
From mounting base to heatsink Rth mb-h = 0,6 K/W 


From junction to mounting base Rth j-mb 
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BLX91A 


CHARACTERISTICS 
Tj = 25°C unless otherwise specified 


Breakdown voltages 


Collector-base voltage 


open emitter, Ic = 10 mA V(BR)CBO 7 65 V 
Collector-emitter voltage 

VBE = 0, Ic = 10 mA V(BR)CES > 65 V 
Collector-emitter voltage 

open base, Ic = 25 mA V(BR)CEO = 33 V 
Emitter-base voltage 

open collector, IR = 1,0 mA V(BR)EBO > 4,0 V 
D.C. current gain 

Ic = 100 mA; VcE = 5,0 V h 7 

C > VCE FE typ. 35 
Transition frequency 

Ic = 50 mA; Vcg = 5,0 V ft typ. 1,2 GHz. 
Collector capacitance at f = 1 MHz 

Ign = Ie = 0; Vop=10V Co typ. 3,9 pF 
Emitter capacitance at f = 1 MHz 

Ic = 1, = 0; VERB = 0 Ce typ. 1] pF 
Feedback capacitance at f = 1 MHz 

Ic =5 mA; Voz = 10V Cre typ. 2,9 pF 
Collector-stud capacitance Ces typ. 2,0 pF 
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U.H.F. power transistor 
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U.H.F. power transistor BLX91A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit) 


Th = 25 °C 


Vac (V) | £ (MHz) | Ps (mW) 


24 
28 
28 
28 typ. 400; 1,4 typ. 100/ typ. 5,4] typ. 50 


Test circuit for 470 MHz: 


7266762 


Cl = C2 = C7 = 1,8 to 18 pF film dielectric trimmer 


C3 = C4 = 18 pF disc ceramic capacitor 
C5 = 1 nF feed-through capacitor 
C6 = 1,0 to 9,0 pF film dielectric trimmer 
C8 = 0,1 uF polyester capacitor 


L1 =1turn Cuwire (1,2 mm);int. dia. 5 mm; lead length = 2 mm 

L2 =0,47 pH choke 

L3 =4turns closely wound enamelled Cu wire (1,2 mm); int. dia. 6,5 mm; lead length =4mm 
L4 =5turns closely wound enamelled Cu wire (0,5mm);int. dia. 4mm; lead length=5mm 


R = 10 92 carbon 
At P;} = 1,0 W and Vcc = 28V, the output power at heatsink temperatures between 25 °C 
and 90 °C relative to that at 25 °C is diminished by typ. 2 mW/K 


The transistor is designed to withstand full load mismatch in the test circuit under the 
following conditions: Vcc = 28 V; f = 470 MHz; Ty = 90 °C. 
VSWR = 50: 1 through all phases; Py, = 1,2 W. 
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BLX91A 


APPLICATION INFORMATION (continued) 


Component layout and printed-circuit board for 470 MHz test circuit. 


7266742 


7Z 66743, 1 


Shaded area copper 
Back area completely copper clad 
Material of printed-circuit board: 1,5 mm epoxy fibre-glass 
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U.H.F. power transistor 
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100 Pg (mW) 150 


Indicated load power as afunction of overload 


The graph has been derived from an evaluation 
of the performance of transistors matched up 
to 1,6 W load power in the test amplifier 
and subsequently subjected to various 
mismatch conditions at 28 V with VSWR upto 
50 and elevated heatsink temperatures. 
This indicates a restriction to the load power 
matched under nominal conditions in the rec- 
ommended test configuration. 
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BLX91A 


OPERATING NOTE Below 350 MHz a base-emitter resistor of 10 £2 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. andr.f. 
30 7268928 


power gain versus frequency 
(class-B operation) 
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load impedance (parallel com- 
ponents) versus frequency 
(class-B operation) 


input impedance (series com- 
ponents) versus frequency 
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BLX91CB 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily designed for use in fast-switching wide-band video 
amplifiers for driving the cathode of a picture tube. 

The transistor has a common-base pin configuration and is sealed in a capstan envelope with a moulded 
cap. All the leads are isolated from the stud. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/3. 


meta! 


plastic 


Satine 
—>! 9,75max a 114—e! 875 
——_——— 25min ————~> 7Z66722.1 <«— 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm 
(7,5 kg cm) Mounting holes to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 
(peak value); Vag =0 VCESM Max. 65 V 


open base VCEO max. 33 V 
Emitter-base voltage (open collector) VEBO max. 4v 
Collector current 

d.c. Ic max. 400 mA 

(peak value); f > 1 MHz ICM max. 800 mA 
D.C. power dissipation up to Tp, = 70 °C 

(see D.C. SOAR in Fig. 2) Pdc. max. 4 W 
Storage temperature Tstg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 

1000 0 
| H 
| 
Ic 
(mA) 
P | 
1 
a 
i 
a 
| 
1 10 Vegiv) 100 
Fig. 2 D.C. SOAR. 
THERMAL RESISTANCE 
From junction to mounting base (d.c.) Rthj-mb = 32,5 K/W 
From mounting base to heatsink Rth mb-h = 0,6 K/W 
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Silicon planar epitaxial transistor BLX91CB 


CHARACTERISTICS 
1 = 25 OC unless otherwise specified 


Collector-emitter breakdown voltage 


Vee =0; lc =10mA V(BR)CES > 65 V 

Ic = 25 mA; Ip = 0 V(BR)CEO > 33 V 
Emitter-base breakdown voltage 

IE =1 mA; Ic =0 V(BR)EBO > 4V 
Collector-base leakage current 

Vcp = 20 V; le =0 ICBO < 1 mA 
D.C. current gain 

P 10 to 160 

Ic = 100 mA; Voce =5V hee typ. 50 
Transition frequency 

Ic = 50 mA; VceE=5V tT typ. 1,0 GHz 
Collector capacitance at f = 1 MHz 

l—E =ig=0; Vcp=10V Co typ. 3,5 pF 
Emitter capacitance at f = 1 MHz 

Ic=i¢ = 0; VER =0,5 V Ce typ. 11 pF 
Feedback capacitance at f = 1 MHz 

Ic=5 mA; VcE=10V Cre typ. 2,5 pF 
Collector-stud capacitance Cos typ. 2 pF 


7292365 


C, 
(pF) 
4 
2 
0 
Fig. 3 Current gain (d.c.) versus collector Fig. 4 Collector capacitance versus Vcp; 
current. l—E =ig=0;f=1 MHz. 
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BLX91CB 


Fig. 5 Transition frequency versus emitter current; Veg = 28 V. 
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BLX92A 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C witha 
supply voltage up to 28 V. The transistor is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. Gold metallization ensures extremely high reliability. 


It has a capstan envelope with a moulded cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Tp} = 25 °C in an unneutralized common-emitter class-B circuit 


mode of 
operation 


c.W. 
c.W. 
C.W. 
C.W. 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-48/3. = 


a! 
635 3,05 


—! 975max «+ 


—_——— 25min ——— > 7266722.1 <_— 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 
PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX92A 


RATINGS Limiting values in accordance with the Absolute Maximum System (JEC134) 


Collector-base voltage (open emitter) 
peak value 


Collector-emitter voltage (Vpr = 0) 
peak value 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector eureent (peak value) f =10 MHz 


Total power dissipation up to Ty = 70 @ 
f =>10 MHz 


Storage temperature 


Operating junction temperature 
THERMAL RESISTANCE 


From junction to mounting base 


From mounting base to heatsink 


June 1976 


VCBOM 


VCESM 
VCEO 
VEBO 
Ic 
IcM 


max. 65 
ma xXs 65 
max. 33 
max. 4,0 
max. O57 
Wax: 2,0 
max. 6,0 
-65 to +150 
max. 200 
= 21,4 
= 0,6 


K/W 
K/W 


U.H.F. power transistor BLX92A 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector-base voltage 


open emitter, Ic = 10 mA V(BR)CBO > 65 V 
Collector-emitter voltage 

VBE = 0, Io =l10mA V(BR)CES > 65 V 
Collector-emitter voltage 

open base, Ic = 25 mA V(BR)CEO 7 33 Vv 
Emitter-base voltage 

open collector, Jp = 1,0 mA V(BR)EBO > 4,0 V 
Collector-emitter saturation voltage 

Ic = 100 mA; Ip = 20 mA VCEsat typs. OU,l7 V 
D.C. current gain 

Ic = 100 mA; VoR = 5,0 V h . sy 

C= > VCE = 9, PE typ. 40 
Transition frequency 

Ic = 100 mA; VcoR = 5,0 V Ey typ. £2 GHz 
Collector capacitance at f = 1 MHz 
Emitter capacitance at f = 1 MHz 

Ic = 1. = 0; Vag =0 Ce typ. 25 pF 
Feedback capacitance at f = 1 MHz 

Ic = 10 mA; VoF = 10 V Cre typ. 4,8 pF 
Collector-stud capacitance Ces typ. 2,0 pF 
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U.H.F. power transistor BLX92A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit) 


T= 25 °C 


Vac (V) | £ (MHz) Yr, (mS) 


24 
28 
28 


28 typ. typ. typ. typ. 


Test circuit for 470 MHz: 


7261753 


Cl =C2= 1,8 to 18 pF film dielectric trimmer 


C3 = C4= 18 pF disc ceramic capacitor 
C5 = 1 nF feed-through capacitor 

C6 = C7 = 1,0 to 9,0 pF film dielectric trimmer 
C8 = 0,1 uF polyester capacitor 


L1 =1turn Cuwire (1,2mm);int. dia. 5 mm; lead length = 2 mm 

L2 =0,47 uH choke 

L3 =2turns closely wound enamelled Cu wire (1,2 mm); int. dia. 6,5 mm; lead length=4mm 
L4 = 3turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm; lead length =5 mm 


R = 10 2 carbon 


At Py, = 2,5 W and Vcc = 28 V, the output power at heatsink temperatures between 25 °C 
and 90 °C relative to that at 25 °C is diminished by typ. 5 mw/K 


The transistor is designed to withstand full load mismatch in the test circuit under the 
following conditions: Vcc = 28 V; f = 470 MHz; Ty = 90 °C. 
VSWR = 50: 1 through all phases; Py, = 2,5 W. 
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APPLICATION INFORMATION (continued) 


Component layout and printed-circuit board for 470 MHz test circuit. 


7266740 


-  7Z66741.1 


hade area copper . 
ack area completely copper clad 
aterial of printed-circuit board: 1,5 mm epoxy fibre-glass 
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U.H.F. power transistor BLX92A 
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Indicated load power as a function of overload 


The graph has been derived from an evaluation 
Py (W) of the performance of transistors matched up 
(VSWR = 1) to 3,8 W load power in the test amplifier 
and subsequently subjected to various 
mismatch conditions at 28 V with VSWR up to 
90 and elevated heatsink temperatures. 
This indicates a restriction to the load power 
matched under nominal conditions in the rec- 
ommended test configuration. 
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BLX92A 


OPERATING NOTE Below 350 MHz a base-emitter resistor of 10 2 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 
BO ec a a rE 
| Power gain versus frequency 
_ (class ~ -B operation) 
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U.H.F. POWER TRANSISTOR 


BLX93A 


N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C with a 
supply voltage up to 28 V. The transistor is resistance stabilized and is guaranteed to withstand severe 


load mismatch conditions. Gold metallization ensures extremely high reliability. 


It has a capstan envelope with a moulded cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


mode of | VcgE f Po 
operation| V MHz WwW 
C.w. 24 470 | typ. 1,0 
C.w. 28 470 ;}<_—‘1,0 
C.W. 28 470 | typ. 1,0 
C.W. 28 1000 | typ. 1,5 


MECHANICAL DATA 
Fig. 1 SOT-48/3. 


~~! 975max 


| Aaa 


Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 


PL 
W 


7,0 
7,0 
8,0 
5,0 


25min ————> 


typ. 0,42 
< 0,42 
typ. 0,38 
typ. 0,40 


typ. 70 
> 60 
typ. 75 
typ. 45 


1,8 + j5,3] 19 — j32 


Dimensions in mm 


7Z66722.1 


Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 


countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX93A 


RATINGS Limiting values in accordance with the Absolute Maximum System (JEC134) 


Collector-base voltage (open emitter) 
peak value 


Collector-emitter voltage (VpF = 0) 
peak value 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 
Collector current (d.c.) 


Collector current (peak value) f = 10 MHz 


Total power dissipation up to Ty = 70 °C 
f 210 MHz 


Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From mounting base to heatsink 


VCBOM 


VCESM 
VCEO 
VEBO 
Ic 
ICM 


max. 65 
max. 65 
max. 33 
max. 4,0 
max. 1,0 
max. 3,0 
max. 12,5 
~65 to +150 
max. 200 
= 9,8 
os 0,6 


< 


r rF << << 


o¢ 


K/W 
K/W 
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U.H.F. power transistor BLX93A 


CHARACTERISTICS 
Tj =25 °C unless otherwise specified 


. Breakdown voltages 


Collector-base voltage 


open emitter, Ic = 10 mA , V(BR)CBO. > 65 Vv 
Collector-emitter voltage 

open base, Ic = 10 mA V(BR)CES > 65 V 
Collector-emitter voltage 

open base, Ic = 25 mA V(BR)CEO > 30 V 
Emitter-base voltage : 

open collector, Ip = 1,0 mA V(BR)EBO > 4,0 Vv 
D.C. current gain 

Ic = 100 mA; VcE = 5,0 V h 7 ae 

C a ’ CE ra ? FE typ. 35 
Transition frequency 

Ic = 200 mA; Vck = 5,0 V | | fT typ. 12 GHz 
Collector capacitance at f = 1 MHz 

Ip =I, = 0; Vop =10V Co typ. 14 pF 
Emitter capacitance at f = 1 MHz 

Ic = I, = 0; VER =0 Ce typ. 60 pF 
Feedback capacitance at f = 1 MHz 

Ic = 20 MA; Vog = 10 V Ge. typ. 10 pF 
Collector-stud capacitance Cos typ. 2,0 pF 
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U.H.F. power transistor BLX93A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit) 


Th = 25 °C 


Vcc (V) | £ (MHz) 


24 
28 
28 
28 


Test circuit for 470 MHz: 


Cl = C2 = 1,8 to 18 pF film dielectric trimmer 


C3 = C4 = 18 pF disc ceramic capacitor 
C5 = 1 nF feed-through capacitor 
C6 = C7 = 1,0 to 9,0 pF film dielectric trimmer 
C8 = 0,1 uF polyester capacitor 


L1 =1 turn Cu wire (1,2mm);int. dia. 5 mm; lead length = 2 mm 

L2 =0,47uH choke 

L3 =2turns closely wound enamelled Cu wire (1,2 mm); int. dia. 6,5 mm; lead length=4 mm 
L4 =3turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm; lead length=5 mm 


R = 1002 carbon 
At Pr = 7,0 W and Vcc = 28 V, the output power at heatsink temperatures between 25 2c 
and 90 °C relative to that at 25 °C is diminished by typ. 10 mW/K 


The transistor is designed to withstand full load mismatch in the test circuit under the 
following conditions: Voc = 28 V; f = 470 MHz; Ty = 90 °C. 
VSWR = 50: 1 through all phases; Py], = 7,0 W. 


June 1976. 


917 


BLX93A 


ERTL RYERSS 


APPLICATION INFORMATION (continued) 
Component layout and printed-circuit board for 470 MHz test circuit. 


<4 


TOO ih a ee 


rivets 


7266740 


7Z66741.1 


Shaded area copper 
Back area completely copper clad 
Material of printed-circuit board: 1,5 mm epoxy fibre-glass 
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U.H.F. power transistor BLX93A 
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Voc=28V Indicated load power as a function of overload 


Rth mb-h= 9,6 °C/W 
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The graph has been derived from an evaluation 
of the performance of transistors matched up 
to 8 W load power in the test amplifier 
and subsequently subjected to various 
mismatch conditions at 28 V with VSWR up to 
50 and elevated heatsink temperatures. 


This indicates a restriction to the load power 
matched under nominal conditions in the rec- 
ommended test configuration. 


1 10 VSWR 102 
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BLX93A 


‘OPERATING NOTE Below 250 MHz a base-emitter resistor of 10 92 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 

30 7268934 
power gain versus frequency | 
(class-B operation) 
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U.H.F. POWER TRANSISTORS 


N-P-N silicon planar epitaxial transistors suitable for transmitting applications in class-A, B or C in the 
u.h.f. range for a nominal supply voltage up to 28 V. The transistors are resistance stabilized and tested 
under severe load mismatch conditions. Diffused emitter-ballasting resistors and gold sandwich 
metallization ensure excellent reliability properties. 


These transistors are housed in capstan envelopes with %"’ studs, the BLX94A has a transfer-moulded 
cap and the BLX94C a ceramic cap. 


All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance at Ty, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


type number 


BLX94A 


BLX94C > 55 


MECHANICAL DATA 


SOT-48/2 (see Fig. 1a) aa 
SOT-122 (see Fig. 1b) 
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BLX94A 
— BLX94C 


Dimensions in mm 


MECHANICAL DATA 
—e Fig. 1a SOT-48/2 (BLX94A) 


—! 975max le 


25min —— 7Z66608.1 


— > 
Fig. 1b SOT-122 (BLX94C) 
—>! 7,6max <— 
27,6 7276390.4 
24,9 

Torque on nut: min. (0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 

(7,5 kgcem) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 

(8,5 kgcm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
_ is entirely safe provided that the BeO disc is not damaged. 
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U.H.F. power transistors 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 
(peak value); Vee = 0 


open base 
Emitter-base voltage (open collector) 


Collector current 
d.c. or average 


(peak value); f > 1 MHz 
R.F. power dissipation (f > 1 MHz); Tryp = 25 OC 


Storage temperature BLX94A 


BLX94C 


Operating junction temperature 
7262524.1 


Vee (V) 


(1) Second breakdown limit (independent of 
temperature). 


Fig. 2 D.C. SOAR. 


BLX94A 


BLX94C 
VCESM max. 65 V 
VCEO max 30 V 
VEBO max. 4V 
Ic; Ic(Av) max 2,5 A 
IcmM max 6,0 A 
Pre max. 60 W 
Tstg —65 to +200 °C 
T stg —65 to +150 °C 
Tj max. 200 °C 
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Fig. 3 Power derating curve vs. temperature. 


|! Continuous d.c. operation 


i! Continuous r.f. operation 


111 Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 20 W; Tmp = 82 °C, i-e. Th = 70 OC) 


From junction to mounting base (d.c. dissipation) 
From junction to mounting base (r.f. dissipation) 


From mounting base to heatsink 


Rth j-mb(dc) 
Rth j-mb(rf) = 
Rth mb-h = 


4,0 K/W 
2,7 K/W 
0,6 K/W 
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BLX94A 
BLX94C 


CHARACTERISTICS 


Tj = 25 o¢ 
Collector-emitter breakdown voltage 

Vee =0; lc =25mA V(BR)CES > 65 V 
Collector-emitter breakdown voltage : 

open base; 1c = 100 mA | V(BR)CEO > 30 V 
Emitter-base breakdown voltage 

open collector; Il—- = 10 mA ViBR)EBO => 4 Vv 
Collector cut-off current 

Vee = 0; VceE=30V ICES < 10 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 3 mJ 

Ree = 102 Esper > 3 mJ 
ete AvoE=5¥ me OO 

C ’ f CE FE typ. 50 
Collector-emitter saturation voltage * 

Ic =4,0A;lp=0,8A VCEsat typ. 1,5 V 
Transition frequency at f = 500 MHz* 

—le = 1,5 A; Vep = 28 V : fy typ. 1,1 GHz 

—lp = 4,0 A; Veg = 28 V fT typ. 0,75 GHz 
Collector capacitance at f = 1 MHz 

le = 1g = 0; Veg = 28 V Co typ. 33 pF 
Feedback capacitance at f = 1 MHz 

Ic = 20 mA; Vcg = 28 V Cre typ. 18 pF 

— Collector-stud capacitance Ces typ. 1,2 pF 


* Measured under pulse conditions: tp < 200 ws; 6 < 0,02. 
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BLX94A 
BLX94C 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
f = 470 MHz; Tp, = 25 OC . 


type number | Vcg (V)} Py (W) | Ps (W) 


Gp (dB) Ic (A) n (%) 


ZL (Q) 


< 625> 6 | <.162> 551/-—-- | - 
BLX94A ’ a fet 
typ.5,6 typ. 6,5 typ. 1,49 typ.60 | 09+ j4,1 |} 66+ j6,4 
<< 56 > 6,5 < .162 > 55 — — 
pe typ.4,7_ typ. 7,25 | typ. 1,54 typ. 58} 0,7+j2,6} 5,8+j6,3 
input | Li | ~ La out put 
O —VOLLLLLLLLLL_ TUT VAL LLLLLLLL LLL O 
“U.T. A 
Zs= to 2. 
500 i L3 C85 500 
C5. 
C) () 
R2 C6 
7 . pe a) 7258637.1 
il is. 


Fig. 7 470 MHz test circuit; c.w. class-B. For component layout and p.c.b. see Fig. 8. 


List of components: 


C1 =C2 = C8 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C3 = C4 = 15 pF chip capacitor 

C5 = 100 pF feed-through capacitor 

C6 = 33 nF polyester capacitor 

C7 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 


R1 = 1 {2 carbon resistor 
R2 = 10 {£2 carbon resistor 


L1 = stripline (41,1 mm x 5,0 mm) 

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm 

L3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. dia. 4 mm; leads 2 x 5 mm 

L4 = stripline (52,7 mm x 5,0 mm) 

L5 = Ferroxcube choke coil. Z (at f = 50 MHz) = 750 Q + 20% (cat. no. 4312 020 36640) 


L1 and L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric. 
(e, = 2,74); thickness 1,45 mm. 
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U.H.F. power transistors BLX94A 


7258638 


7266443.1 
Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit. 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 
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Fig. 9 Veg 
typical values. 


Fig. 11 For high voltage operation, a stabilized 


power supply is generally used. The graph 


shows the permissible output power under 
nominal conditions as a function of the VSWR, 


with heatsink temperature as parameter. 
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BLX94A 
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Fig. 13 Load impedance (series components). 


Fig. 12 Input impedance (series components). 
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BLX95 


U.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the 
u.h.f. frequency range for supply voltages up to 28 V. The transistor is resistance stabilized and is 
tested under severe load mismatch conditions. Due to a gold metallization excellent reliability proper- 
ties have been obtained. The transistor is housed in a capstan envelope with a moulded cap. All leads 
are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-56. 


|< 0,14 


- 9,5 — 


<~—_—_———— 27max —————> 7Z60000.5 


Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max. 4,9 mm. 
(15 kg cm) Mounting hole to have no burrs at either end. 
max. 1,7 Nm De-burring must leave surface flat; do not chamfer 
(17 kg cm) or countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Collector-base voltage (open emitter) 


peak value VCBOM max. 65 V 
Collector-emitter voltage (Rp = 1082) 

peak value VCERM max. 65 V 
Collector-emitter voltage (open base) VCEO max. 30 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
Collector current (average) Ic(AV) max. 3,0 A 
Collector current (peak value) f > 1 MHz ICM max. 10,0 A 

102 Se 150 a 


h = 25 °C ++ 
th mb-h=90,3 K/W Fry Pie 


(W) 


| | | 
See ar ns a eevee nti 
| 100 eG Si 


50 


VSWR<3 


led 
Shae eRe AS eee 
Gece Me le Peed Te ae 


0 50 Ty(°C) 100 
Storage temperature Tstg -65 to +200 °C 
Junction temperature Tj max. 200 °C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2,0 K/W 
From mounting base to heatsink Rth mb-h = 0,3 K/W 
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U.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector-base voltage 
open emitter, Ic = 50 mA V(BR)CBO = 65: -V 


Collector-emitter voltage 
RRE = 10°, Ic = 50 mA V(BR)CER > 65 V 


Collector-emitter voltage 
open base, Ic = 50 mA | V(BR)CEO > 30 V 


Emitter-base voltage 
open collector, IR = 10 mA V(BR)EBO > 4 V 
Transient energy 


L = 25 mH: f = 50 Hz 


open base E = 4,5 mS 
-VBE = 1,5 V; RBE = 33 Q E > 45 mS 
D.C. current gain 
Ic = 1,0 A; VcR=5V hFE 25 to 100 
Transition frequency 
Ic = 4 A: VCE =25 V {T typ. 900 MHz 


Collector capacitance at f = 1 MHz 
typ. 68 pF 


Ip =le = 0: Vop= 30 V Ce - 80 pF 
Feedback capacitance at f = 1 MHz 

Ic = 200 mA; Vor = 30 V Cre typ. 39 pF 
Collector-stud capacitance Ces typ. 2 pr 
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U.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Veg = 28 V; Th up to 25 OC 


f (MHz) Ps (W) Je (W) en (A) Ra: (dB) 
470 < 14,2 < 2,4 
175 typ. 3,2 typ. 1,9 an a 
Test circuit: 470 MHz; c.w. class-B. 
input L1 L4 
© TUT. LLLLLLLLLLLLL. 
500 Ys C9 
A 
C5 
O 
R2 C6 
. pas 
Le 
O +Vec 


List of components: 


C1 = C7 = C8 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C2 = 1,8 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 

C3 = C4 = 18 pF chip capacitor 

C5 = 100 pF feed-through capacitor 

C6 = 33 nF polyester capacitor 

C9 = 2 x 3,3 pF miniature ceramic plate capacitors (in parallel) 


R1= 1 Q carbon resistor (0,25 W) 
R2= 10 QQ carbon resistor (0,25 W) 


L1 = stripline (21,4 mm x 5,3 mm) 


C7 


7270269.1 


L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); internal diameter 4,0 mm 


L3 = stripline (43,8 mm x 3,0 mm) 
L4 = stripline (45,5 mm x 5,3 mm) 
L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 


L1; L3; L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric. 


(€, = 2,74); thickness 1/32”. 


At P_ = 40 W and Vcg = 28 V, the output power at heatsink temperatures between 25 °C and 70 °C 


relative to that at 25 °C is diminished by typ. 50 mW/K. 


The transistor is designed to withstand full load mismatch in the test circuit under the following 
conditions: Vcg = 28 V; f = 470 MHz; Tp, = 70 °C. 
VSWR = 50 through all phases; P__ = 36 W. 
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APPLICATION INFORMATION (continued) 
Component layout and printed-circuit board for 470 MHz test circuit. 


12mm ———— Z eM = 


42mm 


rivets 


7267605.1 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 
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U.H.F. power transistor 


BLX95 
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f = 470 MHz 
Voc =28V | 
(VSWR Rth mb-h =9,3 °C/W 


nee TTT 
= 

a 
a 


Indicated load power as a function of 


overload. 


The graph has been derived from an 
evaluation of the performance of 
transistors matched up to 46W load 
power in the test amplifier 

and subsequently subjected tovarious 
mismatch conditions at 28V with 
VSWR up to 50 and elevated heatsink 
temperatures. 

This indicates a restriction to the 
load power matched under nominal 
conditions in the recommended test 
configuration. 
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BLX95 


APPLICATION INFORMATION (continued) 


Test circuit for 175 MHz: 


L6 C8 


Zs? 
50 


7Z67554 


+Voc 

List of components: 
Cl= 2,9to 20 pF film dielectric trimmer (code number 2222 809 07004) 
C2 = 4to 40 pF film dielectric trimmer (code number 2222 809 07008) 
3 = C4 = 47 pF ceramic capacitor 
US = 100 pF ceramic capacitor 
C6 = 100 nF polyester capacitor 
C7 = 6,8 pF ceramic capacitor 
C8 = 4to 60 pF film dielectric trimmer (code number 2222 809 07011) 
C9 = 4 to 100 pF film dielectric trimmer (code number 2222 809 07015) 
Ll = 0,5 turn enamelled Cu wire (1,5 mm); int. diam. 6 mm; 

lead length 2 x 6 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. diam. 3 mm; 


lead length 2 x 5 mm 
L3 = L4 = ferroxcube choke coil (code number 4312 020 36640) 


L5 = 53 nH; 2 turns enamelled Cu wire (1,5 mm); int. diam. 10 mm; 
coil length 5,2 mm; lead length 2 x 5 mm 
L6 = 46 nH; 2 turns enamelled Cu wire (1,5 mm); int. diam. 9 mm; 


coil length 5,4 mm; lead length 2x 5 mm 
Rl =R2= 10 carbon resistor (0,25 W) 
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U.H.F. power transistor BLX95 


APPLICATION INFORMATION (continued) 
Component lay-out and printed circuit board for 175 MHz test circuit. 


7267674 
ground plane removed 


Dimensions of printed circuit board 123 mm x 55 mm. 


7266943 


The circuit and the components are situated on one side of the epoxy fibre-glass board, 
the other side being fully metallized to serve as earth. Earth connections.are made by 
means of hollow rivets. 
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MAINTENANCE TYPE BLX96 


U.H.F. LINEAR POWER TRANSISTOR 


N-P-N multi-emitter silicon planar epitaxial transistor primarily for use in linear u.h.f. amplifiers for 
television transposers and transmitters. 


Features: 
@ guaranteed low intermodulation figures; 
® gold metallization ensures excellent reliability. 


The transistor has a 4’ capstan envelope with a moulded cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance in linear amplifier 


fvision 
MHz 


mode of operation 


Class-A 0,5 

Class-A typ. 0,6 typ. 7 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/3. 


gi ~+_ 1,1 max 


—! 975max 


—$$— 25min ——— 7Z66722.1 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX96 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Collector -base voltage (open emitter; peak value) Vopoy 


Collector -emitter voltage (RBE = 10 2; peak value) VcERM 


Collector -emitter voltage (open base) VcEO 
Emitter -base voltage (open collector) VEBO 
Collector current (d.c. ) Io 
Collector current (peak value) f > 1 MHz Iom 
Total power dissipation up to Ty, = 100 i @: Prot 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From mounting base to heatsink 
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7262833 


SATh £100 °C ; 
Rth mb-h =90,6 °c /wH 
ot 
A tT TT 


max. 40 
max. 40 
max. 27 
max. 3.5 
max. 0,4 
max. ] 
max. 6,25 
-—65 to +200 © 
max. 200 

= 15 

= 0,6 


Vv 
Vv 
Vv 
A 
A 
Ww 


K/W 


U.H.F. linear power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut -off current 


In = 0; Vag = 20 V 


Breakdown voltages 


Collector -base voltage 
open emitter; Ic = 1 mA 


Collector -emitter voltage 
RBE = 10 92; IG =5 mA 
open base; In =5 mA 


Emitter -base voltage 
open collector; In =1mA 
Saturation voltage 


D.C. current gain 
la 400 mA; Vor = 20 V 
Transition frequency 


Io = 200 mA; Vcr = 20 V 
Ic = 350 mA; Vor = 20 V 


Collector capacitance at f = 1 MHz 


Ip =1, = 0; Vog = 20V 


Feedback capacitance at f = 1 MHz 
= : s . - Oo 
Ic = 10 mA; Vog = 20 V; Tip = 25 C 


Collector -stud capacitance 


ICBO 


V(BR)CBO 


V(BR)CER 
V(BR)CEO 


V(BR)EBO 


BLX96 


< 100 WA 
> 40 V 
> 40 V 
> 27 Vv 
> 3,0 V 
< 0,75 V 
30 
20 
> 1,2 GHz 
> 1,0 GHz 
< 10 pF 
typ. 355 pF 
typ. 2 pF 
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BLX96 


7Z62844 
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U.H.F. linear power transistor 


APPLICATION INFORMATION 
dim(4B) *) | fyision (MHz) 
-60 
-60 


*) Three-tone test method (vision carrier -8 dB, soun.u carrier -7 dB, sideband signal. 
-16 dB), zero dB corresponds to peak sync level. 


Test circuit at fyision = 860 MHz 


TUT. 
aoe VSWR output <2 
C1 u1 (P La “ 
s0n © Te) ©) 500 
e C2 C6 C10 


Ci Ci] C12 Z 
ante 
+ 
C4 C8 
Ra 
72667384 ~ Vs 

List of components: 
C1 =C2 =C10 = 2to 9 pF film dielectric trimmers 
C3 =C4=C12= £100 nF polyester capacitors 
C5 =C7=C8 = 100 pF feed-through capacitors 
C6 = 2x 2,7 pF in parallel, chip capacitors 
C9 = 2 to 18 pF film dielectric trimmer 
Cll = 10 pF /40 V solid aluminium electrolytic capacitor 
R1 = 220 2 R5 = 470 £2 (1 W) 
R2 = 4, 7 k®2 R6 = 3 x 22 Q in parallel; (1 W) 
R3 = 100 22 R7 = 12 k2 
R4= 102 | R8= 1 k2 
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APPLICATION INFORMATION (continued) 
List of components: (continued) 


L1 = stripline (14,8 mm x 4,3 mm) 
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm 


L3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. dia. 4,5 mm; leads 2 x 5 mm 
L4 = stripline (29,5 mm x 4,3 mm) 


L1and L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric (e, = 2,74); 
thickness 1,45 mm. 


Layout of printed-circuit board for 860 MHz test circuit. 


Cd 82 


7266736.1 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 


Layout of printed board bias circuit. 


72Z66737.1 
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U.H.F. linear power transistor 


BLX96 


7Z62839 
intermodulation distortion versus output power 


three-tone test method (vision carrier —8 dB, 
sound carrier —7dB, sideband signal -164dB), 
zero dB corresponds to peak sync level. 
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input impedance (series com- 
ponents) versus frequency 
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MAINTENANCE TYPE BLX97 


_U.HF. LINEAR POWER TRANSISTOR 


N-P-N multi-emitter silicon planar epitaxial transistor primarily for use in linear u.h.f. amplifiers for 
television transposers and transmitters. 


Features: 
@® guaranteed low intermodulation figures; 
® gold metallization ensures excellent reliability. 


The transistor has a 14’ capstan envelope with a moulded cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance in linear amplifier 


mode of operation 


fvision 


class-A 
class-A 


860 typ. 1,1 typ. 6,5 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensionsinaam 


Fig. 1 SOT-48/3. <= 
> < 1,1 max ' 1,52 
tan < { 
—>! 975max 
—_—- 25min ————' 7266722.1 apne 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Collector -base voltage (open emitter; peak value) 
Collector -emitter voltage (Rpg = 10 22; peak value) 
Collector-emitter voltage (open base) 


Emitter -base voltage (open collector) 


Collector current (d.c. ) 


Collector current (peak value) f > 1 MHz 


Total power dissipation up to Ty = 100 °C 


Storage temperature 


Junction temperature 
THERMAL RESISTANCE 


From junction to mounting base 


From mounting base to heatsink 


September 1974 


ae 
SNAG cients. a 
Prot max (d.c.) 


VcBOM 
VCERM 
VCEO 
VEBO 


max. 40 
max. 40 
max. 27 


max. 3,5 


max. 0,8 


max. 2 


max. 12,5 


-~65 to +200 
max, 200. 
= 75 
- 0,6 


2 > > < < < 


U.H.F. linear power transistor 


CHARACTERISTICS 
;> 25 °c unless otherwise specified 


Collector cut-off current 


In = 0; Vop = 20 V 


Breakdown voltages 


Collector -base voltage 
open emitter; Ic = 2 mA 


Collector -emitter voltage 
RBE = 10 82; Ia = 10 mA 
open base; 1, = 10 mA 


Emitter -base voltage 
open collector; Ip = 2 mA 
Saturation voltage 


Ia = 400 mA; Ip = 40 mA 


D.C. current gain 
Ic = 400 mA; Vopr = 20 V 
Iq = 800 mA; Vor = 20 V 


Transition frequency 
Ic = 400 mA; Vop = 20 V 
Ic = 700 mA; Vopr = 20 V 
Collector capacitance at f = 1 MHz 
In = Ie = 0; Vop = 20 V 
Feedback capacitance at f = 1 MHz 
Ic = 20 mA; Vog = 20 V; Tp = 25 OC 


Collector -stud capacitance 


Topo 


V(BR)CBO 


V(BR)CER 
V(BR)CEO 


V(BR)EBO 


VoEsat 


typ. 


typ. 


200 WA 
40 V 
40 V 
Za V 

3,90 V 

0,75 Vv 
30 
20 

1,2 GHz 

1,0 GHz 
20 pF 

7 pF 
2 pF 
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7262843 
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U.H.F. linear power transistor BLX97 


APPLICATION INFORMATION 
dim (dB) *) | fyvision (MHz) 


-60 860 
-60 860 


25 
29 


> 9,9 
typ. 6,5 


> 1,0 
typ. 1,1 


*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal 
-16 dB), zero dB corresponds to peak sync level. 


Test circuit at fyjcgion = 860 MHz 
T.U.T. 
C1 oe iz C9 VSWR output <2 
‘@ ) ©) 50a 
C7} Citi} C12 7 
+ 
C8 
qeeevaeae 
List of components: (see also page 6) 
Cl = C2 = C10 = 2 to 9 pF film dielectric trimmers 
C3 =C4=C12= £100 nF polyester capacitors 
C5 =C7=C8 = 100 pF feed-through capacitors 
C6 = 7 2x2,7 pF in parallel, chip capacitors 
C9 = 2 to 18 pF film dielectric trimmer 
Cll = 10 pF/40 V solid aluminium electrolytic capacitor 
R1 = 220 2 R5 = 470 2 (1 W) 
R2 = 4,7 kQ2 R6 = 3 x 22 Qin parallel; (1 W) 
R3 = 100 2 R7 = 12 kQ | 
R4= 102 R8= 1kQ 
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APPLICATION INFORMATION (continued) 
List of components: (continued) 


L1 = stripline (14,8 mm x 4,3 mm) 
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm 


L3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. dia. 4,5 mm; leads 2 x 5 mm 
L4 = stripline (29,5 mm x 4,3 mm) 


L1 and L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric (e, = 2,74); 
thickness 1,45 mm. 


Layout of printed-circuit board for 860 MHz test circuit. 


It  —_ 92 mer 


7Z66736.1 


The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
wsing fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 


Layout of printed board bias circuit. 


7Z66737.1 
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U.H.F. linear power transistor 


7Z62840 
intermodulation distortion versus output power 


three-tone test method (vision carrier —8 dB, 
sound carrier ~7dB, sideband signal —16dB), 
zero dB corresponds to peak sync level. 
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BLX98 


U.H.F. LINEAR POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers of television 
transposers and transmitters in band IV-V. 


Features: 
@ diffused emitter ballasting resistors for an optimum temperature profile; 
@ gold metallization ensures excellent reliability. 


The transistor has a %" capstan envelope with a moulded cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance in linear amplifier 


mode of operation 


fvision 
MHz 


class-A 


class-A 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/2. < 3,7 c (4x) —— 
—>!| 975max !<— 
a. 25min 7266608.1 <<. 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 
PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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U.H.F. linear power transistor 


7288301 


5 15 25 Prop (W) 38 


Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,6 K/W.) 


Example 
Nominal class-A operation (without r.f. signal): Vcg = 25 V; Ic = 850 mA; Tp = 70 OC. 


Fig. 4 shows: Reh j-h max. 6,05 K/W 
Tj max. 200 °C 


Typical device: Rtp j-h typ. 5,35 K/W 
Tj typ. 183°C 
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BLX98 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector-emitter breakdown voltage 


Vee =90; Ie =10mA V(BR)CES > 50 V 

open base; lc = 25 mA V(BR)CEO > 27 V 
Emitter-base breakdown voltage 

open collector; l- = 5 mA | V(BR)EBO > 3,5 V 
D.C. current gain* | = 15 

Ic = 850 mA; VceE = 25 V hee Pe 40 
Collector-emitter saturation voltage* 

lc = 500 mA; Ip = 109 mA VCEsat typ. 0,25 V 
Transition frequency at f = 500 MHz** 

—Ie = 850 mA; Vcp = 25 V fT typ. 2,5 GHz 
ssi ae a) 1 MHz : typ 24 pF 

E e€ *V¥CB Cc < 30 pF 

Feedback capacitance at f = 1 MHz 

Ic = 50 mA; Vce = 25 V Cre typ. 15 pF 
Collector-stud capacitance Cos typ. 2 pF 


> 

NW 

COIS = 
oO 

r_ Ne 


es EE ee 
BEthlie 


107! 


Fig. 5 Typical values; Vcg = 25 V. 


* Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** Measured under pulse conditions: tp < 50 us; 6 < 0,01. 
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Fig. 6 Typical values; Tj 
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APPLICATION INFORMATION 
R.F. performance in u.h.f. class-A operation (linear power amplifier) 


fvision (MHz) Vce (V) 


* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 


corresponds to peak sync level. 


VSWR input<11 4 T.U.T. cg VSWR output <2 
L1 (yr L4 
5020 (O LLL @ LLL fo) 500 
C2 cg 
: sae | we 
i C10 
+ 
| C7 


O +V, 


7276112 
Fig. 9 Class-A test circuit at fyjisign = 860 MHz. 


List of components: 


Ci =C2= 1,4 to 5,5 pF film dielectric trimmer (cat.no. 2222 809 09001) 
C3 =C4= 100 nF polyester capacitor 

C5 =C6=1 nF feed-through capacitor 

C7 = 5,6 pF ceramic capacitor 

C8 =2to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

C9 =2 to YQ pF film dielectric trimmer (cat. no. 2222 809.09002) 

C10 = 10 un F/40 V solid aluminium electrolytic capacitor 

C11 = 470 nF polyester capacitor ae 

C12 = 2 x 3,3 pF chip capacitors (in parallel) 
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U.H.F. linear power transistor 


List of components: (continued) 


R1 = 150 Q carbon resistor (0,25 W) R5 = 4x 12 22 carbon resistors in parallel (1 W each) 
R2 = 1,8 kQ carbon resistor (0,5 W) R6 = 1 kQ carbon resistor (0,25 W) 
R3 = 33 Q carbon resistor (0,5 W) R7 = 220 2 carbon potentiometer (0,25 W) 


R4 = 220 2 carbon resistor (1 W) 

L1 = stripline (13,6 mm x 6,9 mm) 

L2 = microchoke 0,47 wH (cat. no. 4322 057 04770) 

L3 = 1 turn Cu wire (1 mm); internal diameter 5,5 mm; leads 2 x 5 mm 

L4 = stripline (40,8 mm x 6,9 mm) 

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(e, = 2,74); thickness 1,5 mm. 


7273501.3 


rivet 


Note 
Hole in printed-circuit 
board: ¢ 9,7 mm. 


7278110 


Fig. 10 Component layout and printed-circuit board for 860 MHz class-A test circuit. 


The circuit and the components are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by hollow rivets. 
Additionally copper straps are used under the emitters and at the input and output to provide direct 
contact between the copper on the component side and the ground-plane. 
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Fig. 11 Intermodulation distortion (dj,,)* and cross- 


Po sync: Typical values; Vcg 
fvision = 860 MHz. 


, zero 


—16 dB) 


sound carrier —7 dB, sideband signal 


‘ 


-tone test method (vision carrier —8 dB 
dB corresponds to peak sync level. 


Three 


* 


Intermodulation distortion of input signal < —75 dB. 
** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 


level. 


Cross-modulation distortion (dor) is the voltage variation (%) of sound carrier when vision carrier 


is switched from O dB to —20 dB. 
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U.H.F. linear power transistor BLX98 
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Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 
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Fig. 14. 


Conditions for Figs 12, 13 and 14: 
Typical values; Vcg = 25 V; Ic = 850 mA; class-A operation; T}, = 70 °C. 
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BLY87A 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in class-A, B and C operated mobile and military 
transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized and is guaranteed to 
withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a '4’’ capstan envelope with a moulded cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 OC in an unneutralized common-emitter class-B circuit. 


mode of operation 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/2. << 


7 3,7 ee 


7Z66608.1 <—— 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY87A 


RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134) 


Collector -base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector -emitter voltage (open base) VCEO max. 18 V 
Emitter -base voltage (open collector) | VEBO max. 4 V 
Collector current (average) | IC(AV) max. 1.25 A 
Collector current (peak value) f > 1 MHz ICM max. 3.75 A 
Total power dissipation up to T, = 25 °C 

f > 1 MHz Prot max. 17.5 W 


7Z60941 
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; 
> 
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“ 
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Storage temperature T stg -30 to+200 °C 
O 
Operating junction temperature Tj max. 200 ~C 


THERMAL RESISTANCE 


From junction to mounting base Rth j-mb 9.4 K/W 


0.6. K/W 


i 


From mounting base to heatsink Rth mb-h 
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V.H.F. power transistor BLY87A 


CHARACTERISTICS 


Tj = 25°C unless otherwise specified 


Collector cut-off current 


Ip = 0; Vck=14V ICEO < > mA 


Breakdown voltages 


Collector -base voltage 
open emitter, Ic = 1 mA : V(BR)CBO > 36 ~26V 


Collector -emitter voltage 
open base, Ic = 10 mA V(BR)CEO > 18 V 


Emitter -base voltage 


\ 


open collector, Ig = 1 mA V(BR)EBO > 4 V 


Transient energy 


L = 25 mH; f = 50 Hz 


open base E > 0.5 ms 
-VBE =1.5V; RBE =33 2 E > 0.5 mS 
D.C. current gain 
Ic = 500 mA; VcR=5 V hFE > =) 
Transition frequency 
Ic = 500 mA; VcR=10V fr typ. 700 MHz 
Collector capacitance at f = 1 MHz 
a ee * typ. 15 pF 
Ip =Ie =0; Vop=zl15V _ Ce S 20 pF 
Feedback capacitance at f = 1 MHz 
Ic = 100 mA; VcR= 15 V —Cre typ. ll pF 
Collector -stud capacitance — Ces typ. 2 pF 
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BLY87A 


7260943 
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V.H.F. power transistor BLY87A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralised common-emitter classB circuit) 


f = 175 MHz; Typ up to 25°C 


Voc(V) | Ps(W) 


13.5 = 10 
12.5 typ. 1.0 


Test circuit 


7260945 


Cl = 2.95 to 20 pF film dielectric trimmer (code number 2222 809 07004) 

C2 = C6= C7= 4 to 40 pF film dielectric trimmer (code number 2222 809 07008) 

C3 = 47 pF ceramic 

C4 = 100 pF ceramic 

Co = 150 nF polyester 

Ll = 0.5 turn enamelled Cuwire (1.5mm); int.diam. 6mm; leads 2x 10mm 

L2 = L5= ferroxcube choke (code number 4312 020 36640) 

L3 = 2.5 turns closely wound enamelled Cu wire (1.5mm); int. diam. 6mm; 
leads 2x10 mm 

L4 = 4.5 turns enamelled Cu wire (1.5mm); int. diam. 6mm; leads 2x 10 mm 


R =102 carbon 
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BLY87A 


APPLICATION INFORMATION (continued) 


Component lay-out and printed circuit board for 175 MHz test circuit. 


106mm 


7260944 


7Z67868 


The circuit and the components are. situated on one side of the epoxy fibre-glass 
board, the other side being fully metallised to serve as earth. Earth connections 
are made by means of hollow rivets. 
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V.H.F. power transistor 


OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 62 is recommended to 
avoid oscillation. This resistor must be effective for both d.c 
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7Z68941 
input impedance (series com - 
ponents) versus frequency 
(class B operation) 
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. and r.f. 

7Z68940 
power gain versus frequency 
(class B operation) 
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BLY87A 


7260942 7260939 
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Conditions for R.F. SOAR: 
: : oa ,snom ‘ ae 7 Vocnom and V.S.W.R. = 1 
h th mb-h : 


V Ageia 12.5 01 13,.5°Y 


The transistor has been developed for use with unstabilized supply voltages. As the 
output power and drive power increase with the supply voltage, the nominal output 
power must be derated in accordance with the graphs above for safe operation at 
supply voltages other than the nominal. The graphs show the allowable output power 
under nominal conditions, asa function ofthe supply overvoltage ratio, with V.S.W.R. 
as parameter. 

The left hand graph applies to the situation in which the drive (Ps/Pgnom) increases 
linearly with supply overvoltage ratio. | 

The right hand graph shows the derating factor to be applied when the drive (Po /Po nom) 
increases as the square of the supply overvoltage ratio (Voc/ Vccnom): 

Depending on the operating conditions, the appropriate derating factor may lie in the 
region between the linear and the square-law functions. 
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BLY87C 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Tp, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. 


13,0 wl< 7,5 _,| 7z69881.3 <q— 
11,0 max 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface fiat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY87C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-emitter voltage (VpF = 0) 


peak value VcCESM max. 36 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) | VEBO max. 4 Vv 
Collector current (average) IC(AV) max. 15 A 
Collector current (peak value); f > 1 MHz ICM | max. 4,0 A 
R.F. power dissipation (f > 1 MHz); Trp = 25 °C Prf max. 20 W 
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Fig.2 D.C.SOAR. | Fig. 3 R.F. power dissipation; Vcg < 16,5 V; 
f > 1 MHz. . 
| Continuous d.c. operation 
I! Continuous r.f. operation 
111 Short-time operation during mismatch 
Storage temperature Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE (dissipation = 8 W; Tmpb = 73,5 OC, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 10,7 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = = 8,6 K/W 
From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 


qj = 25 OC 


Collector-emitter breakdown voltage 
Vee =9; Ic =5 mA 

Collector-emitter breakdown voltage 
open base; lc = 25 mA 


Emitter-base breakdown voltage 
open collector; |l- = 1mA 


Collector cut-off current 
Vee =0; VcE= 18 V 
Second breakdown energy; L = 25 mH; f = 50 Hz 


open base 
Ree = 102 


D.C. current gain * 
Ic =0,/5 A; Vcp=5V 


Collector-emitter saturation voltage * 
Ic=2A;1p=0,4A 

Transition frequency at f = 100 MHz * 
—le = 0,75 A; Veg = 13,5 V 
—l— =2 A; Vep= 13,5 V 

Collector capacitance at f = 1 MHz 
lE=le=0; Veg = 13,5 V 

Feedback capacitance at f = 1 MHz 
Ic = 100 mA; Veg = 13,5 V 


Collector-stud capacitance 


* Measured under pulse conditions: ty < 200 ps; 6 < 0,02. 


V(BR)CES 
V(BR)CEO 
V(BR)EBO 
ICES 


ESBO 
ESBR 


hFE 


VCEsat 


BLY87C 


> 36 V 
= 18 V 
= 4V 
< 2 mA 
> 0,5 mJ 
> 0,5 mJ 
typ. 40 

10 to 100 


typ. 0,85 V 


typ. 950 MHz 
typ. 850 MHz 
typ 16,5 pF 
typ 12 pF 
typ 2 pF 
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Fig. 5 Ie = le =0; f= 1 MHz; Tj 


= 25 OC. 


Fig. 4 Typical values; Tj 
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V.H.F. power transistor BLY87C 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Th = 250°C 


n (%) 


Ic (A) 


<0,99 > 60 


175 — typ. 65 — 
L4 L7 C6 
T.U.T LL LL OO 50 G2 
5020 V777) ue ie 
C2 C3 ss 
es i i 7 SH cS RI 
g g ca +4+- +4 
‘fo 
L6 i 
4 7Z77760.1 


+Vecc 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 

C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 


L1 = 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm 

L2 = L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L3 = L4 =strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L5 = 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 7,5 mm; leads 2 x 5mm 

L7 = 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5mm 

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = 10 {2 carbon resistor 
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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7Z78436.1 


7278437 
Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLY87C 
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Fig. 11 R.F. SOAR (short-time operation 


9 
p during mismatch); f = 175 MHz; Tp = 70 °C; 
a Rth mb-h = 9,45 K/W ; VcEnom = 13,5 V or 


12,5 V; Ps = Pgnom at VCEnom and VSWR = 1. 


Note to Fig. 11: 


The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible output 
power under nominal conditions (VSWR = 1), as 
a function of the expected supply over-voltage 
ratio with VSWR as parameter. 


The graph applies to the situation in which the 
drive (Ps/Pspjom) increases linearly with supply 
over-voltage ratio. 
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BLY88A 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a “4” capstan envelope with a moulded cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 °C in an unneutralized common-emitter class-B circuit. 


mode of operation 


128 — j4,4 


C.W. 2. 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/2. — 
| 3,7 ij (4x) 
7266608.1 <_ 

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 

(7,5 kg cm) Mounting hole to have no burrs at either end. 

max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 


| | August 1986 983 


BLY88A 


RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134) 


Collector -base voltage (open emitter) 


peak value VCBOM max. 36 ~26V 
Collector -emitter voltage (open base) VCEO max. 18 Vv 
Emitter -base voltage (open collector) VEBO max. 4 V 
Collector current (average) —IC(AV) max. 2.5 A 
Collector (peak value) f > 1MHz ICM max. 7.5 A 
Total power dissipation up to Th = 25°C 
f > 1 MHz Prot max. 32 W 
10? ; eAERL: 7260959 
D.C.S aon ans eee e ees 
fe po ee 
I an ieee eel Se 
c {| ee ee 
fe =e anil 
10 ae Beall | 
peers eae ED 
as ‘Santen els an 
Se ENC SSSG08R\Connene 
—— ee ae eee eee 
eRe aR BARS 
\ Rea SER ESE S 
1 ore ee = see sae Ze normal operation 
V.S.W.R.< 3 
rae eS Se a ND 
aes ie Et Bee oe Ge 
aaa aatt 
P CTE 
1 10  Vce (V) 10? 0 50 100 T,(°C) 150 
Storage temperature T stg ~30 to +200 °C 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
4.9 K/W 
0.6 K/W 


From junction to mounting base 


Rthj-mb = 


i 


From. mounting base to heatsink Rmb-h 
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V.H.F. power transistor 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip =0; Vox =14V 


Breakdown voltages 


Collector -base voltage 
open emitter, Ic = 3mA 


Collector -emitter voltage 
open base, Ic = 25 mA 


Emitter -base voltage 
open collector; IR =3 mA 
Transient energy 


L, = 25 mH; f = 50 Hz 
open base 
-VpE=1.5V; RBE=33 2 


D.C. current gain 


Ic = 500 mA; VCR =5 V 


Transition frequency 


Ic = 1A; Vor = 10V 


Collector capacitance at f = 1 MHz 


Ip =Te =0; Vop=15 V 


Feedback capacitance at f = 1 MHz 
Ic = 100 mA; VCE = 15 V 


Collector -stud capacitance 


CEO 


V(BR)CBO 
V(BR)CEO 


V(BR)EBO 


hFE 


igi 


Ce 


—Cre 


i\ 


typ. 


typ. 


BLY88A 


10 mA 


36 V 


18 V 


eh 


700 MHz 


25 pF 
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V.H.F. power transistor BLY88A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralised common -emitter class B circuit) 


f = 175 MHz; Tmb up to 25 °C 


Voc(V) | Ps(W) | PL(W) | IcfA) Yz(ms) 
13.5 < 2.65 15 < 1.71 
12.5 typ. 2.65 15 typ.1.85 | typ.7.5 | typ.65 
Test circuit y 
= 
7Z60961 
Cl= 2.5 to 20 pF film dielectric trimmer (code number 2222 809 07004) 
C2=C6=C7= 4to 40 pF film dielectric trimmer (code number 2222 809 07008) 
C3= 47 pF ceramic 
C4= 100 pF ceramic 
C5= 150 nF polyester 
Li= 0.5 turn enamelled Cu wire (1.5mm); int. diam. 6mm; leads 2x 10mm 
L2=L5= ferroxcube choke (code number 4312 020 36640) 
L3= 2.5 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 6mm; 
leads 2x 10mm 
(L4= 2.5 turns enamelled Cu wire (1.5mm); int. diam. 6mm;leads 2x 10mm 


R = 1092 carbon 
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BLY88A 


APPLICATION INFORMATION (continued) 
Component lay-out and printed circuit board for 175 MHz test circuit. 


106mm 


7260944 


7Z67868 


The circuit and the components are situated on one side of the epoxy fibre-glass 
board, the other side being fully metallised to serve as earth. Earth connections 
are made by means of hollow rivets. 
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V.H.F. power transistor 


BLY88A 


OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 2 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 
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7260957 __ 


(w) | 
V.S.W.R.= 
i eth 
Ca Maen 
PNET TET 
ee ez ERAS 
i sO Oe 
Bee eERAREe 
peal sede sh wee ees 
Praha Pee edt 9 
Petes ee eeaeEe 
: i A a 
aa B poll Ped Wee ode 
soe FEEEEEEEEEEEE EE 
ae a co ae 
a ianieh i Te PPSpom 
1.0 1 12 Voc 4.0 11 12> Nee 
Vecnom Vecnom 
Conditions for R.F. SOAR: 
- : ge oS * snom = Ps ot GC = Nees and V.S.W.R. = 1 
ho th mb-h ~ 9-0 K/W 


VcCCnom= 12.5 or 13.5V_ see also page 5 


The transistor has been developed for use with unstabilized supply voltages. As the 
output power and drive power increase with the supply voltage, the nominal output 
power must be derated in accordance with the graphs above for safe operation at 
supply voltages other than the nominal. The graphs show the allowable output power 
under nominal conditions, asa function ofthe supply overvoltage ratio, with V.S.W.R. 
as parameter. 

The left hand graph applies to the situation in which the drive (Ps/Ponom) increases 
linearly with supply overvoltage ratio. 

The right hand graph shows the derating factor to be applied when the drive (Po/Psnom) 
increases as the square of the supply overvoltage ratio (Vac/V CCnom)* 

Depending on the operating conditions, the appropriate derating factor may lie in the 
region between the linear and the square-law functions. | 
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BLY88C 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


—_{_——— 
> 80;> 60; 2,3+j2,2 | 130 — j4,4 
C.W. typ. 7,5 | typ. 67 —~ 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. 
I< 0,14 
metal 
BeO 
ceramic 
+>! 98max !<- 
aera ois fee rae ne ole 18 7Z69881.3 ge 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 


August 1986 — 991 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


= 0) 


Collector-emitter voltage (VpE 


36 V 


VCESM Max. 
VCEO 


peak value 


18 V 


max. 


Collector-emitter voltage (open base) 


4V 
3 A 
BA 
36 W 
-65 to +150 °C 


max. 


VEBO 
IC(AV) 
Icom 


Pre 


Emitter-base voltage (open collector) 


max. 


Collector current (average) 


max. 


Collector current (peak value); f > 1 MHz 


= 25 OC max. 


R.F. power dissipation (f > 1 MHz); Trp 


Storage temperature 


T stg 


Operating junction temperature 


7277733 
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Th (°C) 


50 


20 


Veg (V) 


10 


Fig. 3 R.F. power dissipation; Vcg < 16,5 V; 


f>1 MHz. 


Fig. 2 D.C. SOAR. 


Continuous d.c. operation 
11 Continuous r.f. operation 


Il Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 15 W; Tmp 


70 °C) 
~ Rth j-mb(de) 


77 °C, i.e. Th 


6,55 K/W 
4,95 K/W 
0,45 K/W 


From junction to mounting base (d.c. dissipation) 


Rth j-mb(rf) 
Rth mb-h 


From junction to mounting base (r.f. dissipation) 


From mounting base to heatsink 
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V.H.F. power transistor BLY88C 


CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 

VepE=90; lc =10mA V(BR)CES > 36 V 
Collector-emitter breakdown voltage 

open base; lc = 50 mA | V(BR)CEO = 18 V 
Emitter-base breakdown voltage 

open collector; l— = 4 mA V(iBR)JEBO => AV 
Collector cut-off current 

Vee =0; VcE = 18 V ICES < 4 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 2,5 mJ 

Ree = 102 Espr > 2,5 mJ 
D.C. current gain* 

a ; i typ. 40 

Ic=15A;Vcp=5V hFEe 10 to 100 
Collector-emitter saturation voltage* 
Transition frequency at f = 100 MHz* 

—l— = 1,5 A; Veg = 13,5 V fr typ. 850 MHz 

~le = 4,5 A; Veg = 13,5 V fT typ. 800 MHz 
Collector capacitance at f = 1 MHz 

le = le = 0; Veg = 13,5 V Co typ. 32 pF 
Feedback capacitance at f = 1 MHz 

lc = 200 mA; Vc = 13,5 V Cre typ. 23 pF 
Collector-stud capacitance Cos typ. 2 pF 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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V.H.F. power transistor BLY88C 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Tp = 25 PC 


f (MHz) Po (W) 


Gp (dB) Ic (A) (%) Y_ (ms) 


175 <24 > 80/<1,85 > 60|2,3+j2,2 130 — j4,4 
175 ~ — typ. 67 = 
L4 L7 C6 
T.U.T. LLL 050% 
C1 L1 L3 
C7 
5020 OL L LL ) L5 
C2 4 


A 7Z77760.1 


+ Vec 
Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

C3 = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 

C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

L1 = 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm 
L2 = L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = L4 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L5 = 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 7,5 mm; leads 2 x 5mm 
L7 = 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5mm 


L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. . 


R1 = 10 92. carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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7278436.1 


2 4s 7278437 
Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLY88C 
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Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 175 MHz; 
VceE = 13,5 V; --—— Veg = 12,5 V. Vege = 13,5 V; --—— Veg = 12,5 V. 


7277740 


Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Tp = 70 °C; 

Rth mb-h = 9,49 K/W; VcEnom = 13,5 V or 
12,5 V; Ps = Psnom at VCEnom and VSWR = 1. 


Note to Fig. 11: 


The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the 
expected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 
drive (Ps/PSpom) increases linearly with supply 
over-voltage ratio. 


1 1,1 
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Fig. 12 Input impedance (series components). 


Fig. 13. Load impedance (parallel components). 


7Z268943.1 


, 


25 9C. 


Below 50 MHz a base-emitter resistor of 10 2 is 


recommended to avoid oscillation. This resistor 


Typical values: Vcg = 13,5 V; Py = 15 W; 
must be effective for r.f. only. 


Conditions for Figs 12, 13 and 14: 


OPERATING NOTE 


Th 
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Fig. 14. 
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BLY89A 


V.H.F. POWER TRANSISTOR 


N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized. Every 
transistor is tested under severe load mismatch conditions with a supply over-voltage to 16,5 V. It has 
a %'' capstan envelope with a moulded cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 OC in an unneutralized common-emitter class-B circuit 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-56. 


—»}< 0,14 


- 9,5 — 


5,75 |e 
7Z60000.5 <=. 
Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max. 4,9 mm. 
(15 kg cm) Mounting hole to have no burrs at either end. 
max. 1,7 Nm De-burring must leave surface flat; do not chamfer 
(17 kg cm) or countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY89A 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector -base voltage (open emitter) 


peak value | VCBOM max. 36 V 
Collector -emitter voltage (open base) VCEO max. 18 V 
Emitter -base voltage (open collector) VERO max. 4 V 
Collector current (average) IC(AV) max. 5 OA 
Collector current (peak value) f > 1 MHz ICM max. 10 A 
Total power dissipation up to Tpyph = 25 °C 

f> 1 MHz | Prot max. 70 W 

7260091 7260090 
0 50 100 Th(°C) 150 's 6 7 8 9 10 Vee (V) 20 
Storage temperature T stg ~30 to +200 °C 
Operating junction temperature Tj max. 200 °C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2.9 K/W 
From mounting base to heatsink Rth mb-h = 0.3 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector -base voltage 
open emitter, Ic = 50 mA 


Collector -emitter voltage 
open base, Ic = 50 mA 


Emitter -base voltage 
open collector; Imp = 10 mA 
Transient energy 


L = 25 mH; f = 50 Hz 
open base 
—-VBE =1.5V; Rpp =33 82 


D.C. current gain 


Ic = 1A; VCE =5V 


Transition frequency 


Ic = 4A; VcR=10V 


Collector capacitance at f = 1 MHz 


lE=lIe =0; Vop=15V 


Feedback capacitance at f = 1 MHz 
Iq = 100 mA; Vop = iV 


Collector-stud capacitance 


V(BR)CBO 
V(BR)CEO 


V(BR)EBO 


> 36 
> 18 
> 4 
> 8 
> 8 
typ. 50 
10 to 120 
typ. 650 
typ. 65 
< 90 
typ. 41 
typ. 2 


BLY89A 


MHz 


pF 
pF 


pF 


pF 
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V.H.F. power transistor BLY89A 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralised common-emitter class B circuit) 


VEG = 13.5 Vi Tyb up to 25°C 
f(MHz) Y (mS) 


213 + {5.5 


Test circuit 


FHS 


50.0. 


L3 7260524 


+Voc 
Cl = 4to 44 pF film dielectric trimmer (code number 2222 809 07008) 
C2 = 2 to 22 pF film dielectric trimmer (code number 2222 809 07004) 
C3 = C4 = 47 pF ceramic 
Co-= 100 pF ceramic 
C6 = 150 nF polyester 
C7 = 4to 104 pF film dielectric trimmer (code number 2222 809 07015) 
C8 = 4 to 64 pF film dielectric trimmer (code number 2222 809 07011) 
Ll = 0.5 turn enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm 
L2 = L3 = ferroxcube choke (code number 4312 020 36640) 
L4 = 3.5 turns closely wound enamelled Cu wire (1.5 mm); int.diam. 6 mm; 
leads 2x6 mm 
L5 = 1 turn enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm 


Rl = 10 Q carbon 
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BLY89A 


APPLICATION INFORMATION (continued) 
Component lay-out and printed circuit board for 175 MHz test circuit. 


106mm 


7260525 


7Z67868 


The circuit and the components are situated on one side of the epoxy fibre-glass 
board, the other side being fully metallised to serve as earth. Earth connections 
are made by means of hollow rivets. 
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V.H.F. power transistor BLY89A 


7Z60092 


f=175MHz 
Veco =13.5V 
“0 Tinb= 25°C 
see circuit above 
PL 
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The transistor has been developed for use with unstabilized supply voltages. As the output power and 
drive power increase with the supply voltage, the nominal output power must be derated in accordance 
with the graphs next page for safe operation at supply voltages other than the nominal. The graphs 
show the allowable output power under nominal conditions, as a function of the supply overvoltage 
ratio, with V.S.W.R. as parameter. 

The upper graph applies to the situation in which the drive (Ps/Psjom) increases linearly with supply 
overvoltage ratio. 

The lower graph shows the derating factor to be applied when the drive (Ps/PSnom) increases as the 
square of the supply overvoltage ratio (Vcc/VCCnom): 


Depending on the operating conditions, the appropriate derating factor may lie in the region between 
the linear and the square-law functions. 


March 1971 1005 


3 


a ; re) 
-|[< 
wo 
. <2] 
[=] 
° 
S| 
| 


wo 

Sens neeeeeeae 
Sate eesee 
Bee eee era. 
PalRcliale tle osre ot sole ccd 
Sat hearsay 
ae oUREERERERe 
Peon dele Wa See des | 
py 
BRERA RR SS 
Lett tT ss 


0.3 K/W 


| Voc nom=13-5V 
| Penom=Ps at Voc =13.5V and V.S.W.R=4 


0.3 K/W 


175MHz 
70°C 


CHE 
ese eee eae 
ae chee eae 


thmb-h 


f 
Th 
Psnom2Ps at Voc =13.5V and V.S.W.R.=1 


| Voc nom=13.5V 


Rihmb-h 


FREE EEEECEE 
eG SRE SRSA EELF 
a - Pee ee ae eee 
Sod ondanonastoli aster? atactoctarts 
SER RARER SESE ene eee ene eee 
| Sees Jit | [Titi TPT ri iri tits 
° BEG < BEG : 
a ~> a ~>s 


< 
oO) 
cO 
> 
“ 
mM 


March 1971 


1006 


V.H.F. power transistor BLY89A 


OPERATING NOTE Below 50 MHz a base-emitter resistor = 10 92 is recommended to 


avoid oscillation. This resistor must be effective for both d.c. and r.f. 
7267567 


power gain versus frequency 
(class B operation) 
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BLY89C 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial 
and military transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized 
and is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 
It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tp, = 25 OC in an unneutralized common-emitter class-B circuit 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. 


59 
ca 55 | (4x) 


«— 13,0 _ |. 7,5 _.| 7260881.3 <e— 
11,0 max 


Diameter of clearance hole in heatsink: 


Torque on nut: min 0,75 Nm | max 4,2 mm. | 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max 0,85 Nm De-burring must leave surface flat; do not 
(8,5 kg cm) ; chamfer or countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY89C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134) 
Collector-emitter voltage (VpF = 0) 


peak value VcCESM max 36 V 
Collector-emitter voltage (open base) VCEO max 18 V 
Emitter-base voltage (open collector) VEBO max 4V 
Collector current (average) IC(AV) max 6A 
Collector current (peak value); f > 1 MHz ICM max 12 A 
R.F. power dissipation (f > 1 MHz); Trp = 25 PC Pre max 73 W 

7277106 7Z77107.1 
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R.F. power dissipation; Vcg < 16,5 V; f > 1 MHz. 
| Continuous d.c. operation 

11 Continuous r.f. operation 

I!! Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation 20 W; Tip = 79 OC, i.e. Th = 70 OC) 


From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 31 K/W 
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 23 K/W 
From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 OC 
Breakdown voltage 


Collector-emitter voltage 
Vee =9; Ic = 25 mA 


Collector-emitter voltage 
open base; Ic = 50 mA 


Emitter-base voltage 
open collector; l—_ = 10 mA 


Collector cut-off current 
Vee =0; Vee = 18 V 


Transient energy 


L = 25 mH; f = 50 Hz 
open base 
—Vpe = 1,5 V; Reg = 33 2 


D.C. current gain* 
Ic =2,5 A; Vcp=5V 


Collector-emitter saturation voltage* 
Ic=7,5A;Ip=1,5A 


Transition frequency at f = 100 MHz* 


Ic = 2,5 A; Veg = 13,5 V 
Ic = 7,5 A; Veg = 13,5 V 


Collector capacitance at f = 1 MHz 
le =le=0; Veg =15V 


Feedback capacitance at f = 1 MHz 
Ic = 100 mA; Veg = 15 V 


Collector-stud capacitance 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 


V(BR)CES 
V(BR)CEO 


V(BR)EBO 


ICES 


VCEsat 


BLY89C 


> 36 V 
> 18 V 
> 4V 
< 10 mA 
> 8 ms 
> 8 ms 
typ 50 

10 to 80 
typ 1,7V 
typ 800 MHz 
typ 750 MHz 
typ 65 pF 
< 90 pF 
typ 41 pF 
typ 2 pF 
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V.H.F. power transistor BLY89C 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


Th = 25 °C 

f(MHz) | VeclV) | PL(W) | Ps(W) — Go(dB) Ic(A) 7 (%) zi(Q) | Y_ (ms) 
175 13,5 1,6+j1,4 | 210+ j5,5 
175 12,5 = 


Test circuit for 175 MHz 


aE L5 L7 C7 
C3a T.U.T. (LLL. 0 502 
Ff - (\~ C6b 
5022.0 CEB, & os C8 
La NAS ‘ : 
C2 L2 C3b 
if eS R2. Co 
7 Z C4 7 


7277104 


List of components: 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor 

C5 = 100 nF polyester capacitor 

C6a = C6b = 8,2 pF ceramic capacitor (500 V) 

C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 


L1= 1 turn enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5mm 

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5mm 
3 = L8 = Ferroxcube choke coil (cat. no. 4312 020 36640) 

L4 = L5 =strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm 

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = 10 & (10%) carbon resistor 
R2 = 4,7 Q (£5%) carbon resistor 
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APPLICATION INFORMATION (continued) 
Component layout and printed-circuit board for 175 MHz test circuit. 


— a ee 0 Ree 


7277103 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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1), asa 


function of the expected supply over-voltage ratio 


the nominal output power must be 


Psnom at VCCnom = 13,5 V and VSWR =] 
derated in accordance with the graph for safe 


The transistor has been developed for use with 
power and drive power increase with the supply 
nominal. The graph.shows the permissible output 
The graph applies to the situation in which the 
drive (Ps/PSnom) increases linearly with supply 
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OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 2 is recommended to avoid 
oscillation. This resistor must be effective for r.f. only. 
7267567 


power gain versus frequency 
(class-B operation) 
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Measuring conditions for the graphs 
on this page 


Vec = 13,5 V 
P; = 25W 
Th = 25 OC 
typical values 
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input impedance (series components) load impedance sakes components) 


versus frequency (class-B operation) 
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BLY90 


V.H.F. POWER TRANSISTOR 


N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 12,5 V. The transistor is resistance stabilized. Every tran- 
sistor is tested under severe load mismatch conditions with a supply over-voltage to 15 V. It has a 
plastic encapsulated stripline package. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tp = 25 °C in an unneutralized common-emitter class-B circuit 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-55. 


7258786.3 


Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,4 mm. 
(23 kg cm) Mounting hole to have no burrs at either end. 
max. 2,7 Nm De-burring must leave surface flat; do not chamfer 
(27 kg cm) or countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 


is entirely safe provided that the BeO disc is not damaged. 
| August 1986 1017 


BLY90 


RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134) 


Collector -base voltage (open emitter) 


peak value VCBOM max. 36 V 
Collector -emitter voltage (open base) VCEO max. 18 V 
Emitter -base voltage (open collector) VEBO max. 4 V 
Collector current (average) Ic(AV) max. 8 A 
Collector current (peak value) f > 1 MHz ICM max. 20 A 


_ Total power dissipation up to Tmb = 25°C 
f > 1 MHz Prot max. 130 WwW 


0 


150 726204 
pT | ccet8v) 
short time | ®\J| | f>1MHz 
— operation ip 


102 


Ic | 
(A) 


10 


ti 
3 


—_ 
= 
= 


Q 50 Th (°C) 100 
Storage temperature T stg -65 to+200 °C 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb =~ 1.35 K/W 
From mounting base to heatsink Rth mb-h = 0.2 K/W 
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V.H.F. power transistor BLY90 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector -base voltage 


open emitter, Ic = 100 mA V(BR)CBO > 36 ~2~V 
Collector -emitter voltage 
open base, Ic = 100 mA V(BR)CEO > 18 V 
Emitter -base voltage 
open collector, Im = 25 mA V(BR)EBO > 4 V 
Transient energy 
_L = 25 mH; f = 50 Hz 
open base E > 8 ms 
-VBE =1.5V; RBE = 3392 E > 8 ms 
D.C. current gain 
> 10 
Ic =1A;VcR=5V hFE typ. 50 
Transition frequency 
Ic =6A; VCE =10V fT typ. 550 MHz 


Collector capacitance at f = 1 MHz 


Ip = Ie = 0; VCB=15V Ge pe tO: PE 


< 160 pF 
Feedback capacitance 


Ic = 200 mA; Voz =15 V -Cre typ. 82 pF 


Collector -stud capacitance Ces typ. 3.5 pF 
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V.H.F. power transistor BLY90 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 


f = 175 MHz; Th up to 25 °C 


Yz_(mS) 
270+ j 170 


1,3+j1,6 


Test circuit for 175 MHz: 


ne ad => 

Zj YL | c9 

BLY90 ©) oe 

ct LI | C5} C6 
500 (Oj t Ls C10 
C2 C3 C4 | | 
al J L2 me mn OD Z 
, eZ c7 | yy Se 
A cs 4 7261717 
L& 
of [> i 
VB 
‘f ‘7 
Cl = 2 to 20 pF film dielectric trimmer 
C2 = 4 to 40 pF film dielectric trimmer 
C3 =C4= 27 pF ceramic capacitor 
C5 =C6= 56 pF ceramic capacitor 
C7 = 100 pF ceramic capacitor 
C8 = 100 nF polyester capacitor 
C9 = 4 to 80 pF film dielectric trimmer 
C10 = 4 to 60 pF film dielectric trimmer 
Li <3 1,5 turns enamelled Cu wire (1,5 mm); int. dia. 6 mm; length 4 mm; 
leads 2x5 mm 

L2 Ss 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; 


leads 2x 5 mm 
L3 =L4 = Ferroxcube choke (code number 4312 020 36640) 
LS. = bifilar wound enamelled Cu wire (1,0 mm); see figure on next page 


Rl 
R2 


i 


10 62 carbon resistor 
4,7 2 carbon resistor 
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APPLICATION INFORMATION (continued) 


Component lay-out and printed circuit board for 175 MHz test circuit. 


55mm 


7Z61716 


ground plane removed 


LS 


7261715 


7Z67867 


The circuit and the components are situated on one side of the epoxy fibre-glass 
board, the other side being fully metallizedto serve as earth. Earthconnections are 
made by means of hollow rivets. 
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V.H.F. power transistor 
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The transistor has been developed for 
use with unstabilized supply voltages. 
As the output power and drive power 
increase with the supply voltage, the 
nominal output power (P} yom) Must 
be derated in accordance with the ad- 
jacent graph for safe operation at sup- 
ply voltage other than the nominal. 


aeeee am 
Saas aie shale <a The graph shows the allowable output 
Hp tae 4 f- = power under nominal conditions, as a 
SeERE Rae ea function of the supply overvoltage ra- 
Ht tt —H tio with V.S.W.R. as parameter. The 
40 ae +H H graph applies to the situation in which 
aagge aanne Hy See oom: eee lin- 
early with supply overvoltage ratio 
Plein a eseiaiaa Be (Vec/Vecnom): 
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power gain versus frequency 
(class B operation) 
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input impedance ( series com- 
ponents) versus frequency 
(class B operation) 
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¢ 
V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in class-A, B and C operated mobile, industrial and 
military transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions. 


It has a 4" capstan envelope with a moulded cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 OC in an unneutralized common-emitter class-B circuit 


1,8 + j0,7 18 — j20 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/2 — 


7Z266608.1 a 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max.0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) 


peak value VCBOM max. 65 V 
Collector-emitter voltage (open base) VCEQ max. 36 =2OV 
Emitter-base voltage (open collector) VERO max. 4 V 
Collector current (average) Ic( AV) max. 0.75 A 
Collector current (peak value) f > 1 MHz lom max. 2.25 A 
Total power dissipation up to Ty = 25% 

f > 1 MHz Ptot max. 17.5 W 


4 7260949 7260950 


| | Vee <28V |_| 


f>1MHz | | 


DCSOARTT TT [ th: 25°C 
eee Se |e ela 


normal operation 
a V.S.W.R.< 3 Ze 


O40 7 20 sa 50 100 Th(°C) 150 
Storage temperature . T stg ~30 to +200 °C 
Operating junction temperature T; max. 200 §=°C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 9.4 K/W 
From mounting base to heatsink Rih mb-h = 0.6 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip = 0; Vop = 28 V 


Breakdown voltages 


Collector-base voltage 
open emitter; Ic = 1 mA 


Collector-emitter voltage 
open base, Ic = 10 mA 


Emitter-base voltage 
open collector; Ip = 1 mA 
Transient energy 


L = 25 mH; f = 50 Hz 
open base 


-VpR =]. 9V;Rpp=33 2 


D.C. current gain 


Ic = 500 mA; Vag =5 V 


Transition frequency 


Ic = 400 mA; VcR = 20 V 
Collector capacitance at f = 1 MHz 
Ip =Ie = 0; Vop = 30 V 
Feedback capacitance at f = 1 MHz 
Ic = 50 mA; Vcr = 30 V 


Collector-stud capacitance 


IcKO 
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V(BR)CEO 


V(BR)EBO 
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V.H.F. power transistor BLYOIA 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit) 


= : O 
Voc = 28 V; T_) up to 25 °C 


{(MHz) | Ps (W) Yy, (ms) 


1.8+j0.7|  18-j20 


Test circuit 


7260953 


Cl = 2.5 to 20 pF film dielectric trimmer (code number 2222 809 07004) 
C2 = C6 = C7 = 4 to 40 pF film dielectric trimmer (code number 2222 809 07008) 
C3 = 47 pF ceramic 

C4 = 100 pF ceramic 

Co = 150 nF polyester 


Ll = 0.5 turn enamelled Cu wire (1.5 mm); int. diam.6 mm; leads 2 x 10 mm 

L2 = 6.5 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4 mm; 
leads 2x 5 mm 

L3 = L6 = ferroxcube choke (code number 4312 020 36640) 

L4 = 7.5 turns enamelled Cu wire (0.7 mm); int. diam. 4 mm; leads 2x 5mm 

L5 = 4.5 turns enamelled Cu wire (0.7 mm); int. diam. 6 mm; leads 2 x 7 mm 

L7 = 3.5 turns enamelled Cu wire (0.7 mm); int. diam. 6 mm; leads 2 x 7 mm 


R1 = R2 = 10 £2 carbon 


Component lay-out for 175 MHz test circuit see next page. 
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APPLICATION INFORMATION (continued) 


Component lay-out and printed circuit board for 175 MHz test circuit. 


aa 


7260952 


7Z67868 


The circuit and the components are situated on one side of the epoxy fibre-glass 
board, the other side being fully metallised to serve as earth. Earth connections 
are made by means of hollow rivets. 
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V.H.F. power transistor BLY9QI1A 


7260947 


| | | tye _| 
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For high voltage operation, a stabilized 
power supply is generally used. 

The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat- 
sink temperature as parameter. 
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OPERATING NOTE Below 100 MHz a base-emitter resistor of 10 2 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 

30 7Z68946 
power gain versus frequency 
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load impedance (parallel com- 
ponents) versus frequency 
Rr (class B operation) 


input impedance (series com - 
ponents) versus frequency 
(class B operation) 
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BLY91C 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voitage of 28 V. The transistor is resistance stabilized and is guaran- 
teed to withstand severe load mismatch conditions. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit. 


mode of operation PL 
W 
C.W. 8 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-120. 


nfs ee 


j_ 13,0 __t. 7,5 _.| 7z60881.3 Pa 
11,0 max 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vp = 0) 


peak value VCESM max. 65 V 
Collector-emitter voltage (open base) VcCEO max. 36 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current (average) IC(AV) max. 09 A 
Collector current (peak value); f > 1 MHz Icom max. 2,5 A 
R.F. power dissipation (f > 1 MHz); Tmp = 25 °C Pre max. 20 W 
Storage temperature | Tstg —65 to+ 150 °C 
Operating junction temperature Tj max. 200 °C 
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Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcfp <28 V; 
f>1 MHz. 
! Continuous d.c operation 
1) Continuous r.f. operation 
11 Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 8 W; Tmp = 73,6 °C, i.e. Ty = 70 °C) 
From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 10,7 K/W 


From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 8,6 K/W 
From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor | BLY9IC 


CHARACTERISTICS 


Tj = 25 9C 
Coilector-emitter breakdown voltage 

VpE=0; Ic =2mA V(BR)CES Be 65 V 
Collector-emitter breakdown voltage | 

open base; lc = 10 mA V(BR)CEO o 36 V 
Emitter-base breakdown voltage 

open collector; lp = 1mA V(BR)EBO > 4v 
Collector cut-off current 

Vee = 0; VcE = 36 V ICES < 1 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 0,5 mJ 

Ree = 10 Q Esper > 0,5 mJ 
D.C. current gain” 

ss ; = typ. 50 

Ic =0,4A;VcE=5V hee es mers 
Collector-emitter saturation voltage* 

lc = 1,25 A; 1p=0,25A VCEsat typ. 0,8 V 
Transition frequency at f = 100 MHz* 

—Ie =0,4 A; Veg = 28 V fy typ. 600 MHz 

—Ie = 1,25 A; Veg = 28 V fr typ. 525 MHz 
Collector capacitance at f = 1 MHz 

le =1g=0; Vep = 28 V Co typ. 10 pF 
Feedback capacitance at f = 1 MHz 

Ic = 50 mA; Veg = 28 V Cre typ. 7,1 pF 
Collector-stud capacitance Cas typ. 2 pF 


* Measured under pulse conditions: tp < 200 us; 6 < 0,02. 
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Fig.4 Typical values; qj 


Fig. 6 Typical values; f = 100 MHz; Tj 
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V.H.F. power transistor 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 OC 


f (MHz) | Vcg (V) Gp (dB)| Ic (A) (%) Z (Q) YL (mS) 


175 28 >12 | <044 >65 1,8 + j0,7 18 — j20 
L4 17 C6 
i/ 
TUT (LLL L 0 502 
C1 1 L3 C7 


5020 CIb4: 1) L5 


. 7Z77760.1 
+Vecc 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 


C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 
C3 = 27 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 


L1 = 1 turn Cu wire (1,6 mm); int. dia. 8,4 mm; leads 2 x 5mm 

L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5= strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; leads 2 x 5 mm 
L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 8,2 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1= R2 = 10 Q carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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7278436.1 


7278435 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 


being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor 
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Fig. 10 Typical values; 


Veg = 28 V; 
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Fig. 9 Typical values; 


175 MHz. 
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f = 175 MHz. 
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0,45 K/W 


The graph shows the permissible output power 


= 28 V; Rth mb-h 
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mismatch conditions with heatsink temperatures 
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Fig. 12 Input impedance (series components). 


Fig. 13 Load impedance (parallel components). 


28 V; Py =8 W; 


10 Q is recommended to avoid oscillation 
This resistor must be effective for r.f. only. 


Conditions for Figs 12, 13 and 14. 
Typical values; VcE 
25 9C 
OPERATING NOTE 
Below 100 MHz a base-emitter resistor of 
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V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor for use in class-A, B and C operated mobile, industrial and 
military transmitters with a nominal supply voitage of 28 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions. 


It has a %4’ capstan envelope with a moulded cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 OC in an unneutralized common-emitter class-B circuit 


1,4 + j1,85 33 — j27,5 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-48/2. a a 


7 3,7 - (4x) 


—| 975max 


$$ 26min —— 7Z66608.1 —_— 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max.0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) 


peak value VCBOM  —*max. 65 V 
Collector-emitter voltage (open base) VCEO max. 36 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
Collector current (average) Ic(AV) max. 1.5 A 
Collector current (peak value) f > 1 MHz Iom max. 4.5 A 


Total power dissipation up to Tj, = 295 "C 
f > 1 MHz Prot max. 32 W 


7260966 


0 50 100 T,(°C) 150 


Storage temperature 


Operating junction temperature T; max. 200 °C 
THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 4.9 K/W 
From mounting base to heatsink Rth mb-h = 0.6 K/W 
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V.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip = 0; Vor = 28 V 


Breakdown voltages 
Collector-base voltage 
open emitter, Ic = 3 mA 


Collector-emitter voltage 
open base, Ic = 25 mA 


Emitter-base voltage 
open collector; Ip = 3 mA 
Transient energy 
L = 25 mH; f = 50 Hz 
open base 
-Vpr = 1.95 V; RRR = 3322 
D.C. current gain 


Ic = 500 mA; Vog=5V 


Transition frequency 
Ic = 600 mA; Vor = 20 V 
Collector capacitance at f = 1 MHz 


Ip =Ie = 0; Vop = 30 V 


Feedback capacitance at f = 1 MHz 
Ic = 100 mA; Vor = 30 V 


Collector-stud capacitance 


ICEO 


V(BR)CBO 


V(BR)CEO 


V(BR)EBO 
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V.H.F. power transistor BLY92A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
VCE = 28 V; Tmp up to 25 °C 


f (MHz) | Ps (W) Pi (W) | Ic (A) 


15 < 0,83 1,4 + j1,85 33 — j27,5 


Test circuit: 175 MHz; c.w. class-B. 


7260968 


C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C6 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 47 pF ceramic capacitor | 

C4 = 100 pF ceramic capacitor 

C5 = 150 nF polyester capacitor 


L1 = 0,5 turn enamelled Cu wire (1,6 mm); int. dia. 6 mm; leads 2 x 10 mm 

L2 = 6,5 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 4 mm; leads 2 x 5 mm 
L3 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = 2,5 turns enamelled Cu wire (0,7 mm); int. dia. 6 mm; leads 2 x 7 mm 

L6 = 4,5 turns enamelled Cu wire (0,7 mm); int. dia. 6 mm; leads 2 x 7 mm 


R1= R2 = 10 Q carbon resistor 
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APPLICATION INFORMATION (continued) 


Component lay-out and printed circuit board for 175 MHz test circuit. 


— ater . 


7260952 


7267868 


The circuit and the components are situated on one side of the epoxy fibre-glass 


board, the other side being fully metallised to serve as earth. Earth connections 
are made by means of hollow rivets. 
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V.H.F. power transistor BLY9S2A 


a 
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For high voltage operation, a stabilized 
power supply is generally used. 

The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat- 
sink temperature as parameter. 
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OPERATING NOTE Below 100 MHz a base-emitter resistor of 10 2 is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 
30 | ___ 7268949 
power gain versus frequency 
(class B operation) 
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BLY92C 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran- 
teed to withstand severe load mismatch conditions. 


It has a 3/8"’ capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA 


R.F. performance up to Ty, = 25 °C in an unneutralized common-emitter class-B circuit 


mode of operation 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-120. 


<—— 13,0 — | 7,5 —»| 7269881.3 <—_— 
11,0 max 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vgr = 0) 


peak value VCESM max. 65 V 
Collector-emitter voltage (open base) VCEO max. 36 V 
Emitter-base voltage (open collector) VEBO max. 4V 
Collector current (average) | IC(AV) max. 1,75 A 
Collector current (peak value); f > 1 MHz Iom max. 5,0 A 
R.F, power dissipation (f > 1 MHz); Tmp = 25 OC Pre max. 36 W 
Storage temperature T stg —65 to + 150 OC 
Operating junction temperature qj max. 200 °C 
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Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg < 28 V; 


f > 1 MHz. 

| Continuous d.c. operation 

1! Continuous r.f. operation 

111 Short-time operation during mismatch 


THERMAL RESISTANCE (dissipation = 15 W; Typ = 77 OC, i.e. Th = 70 °C) 


From junction to mounting base (d.c. dissipation) — Reh j-mb(de) = 6,55 K/W 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 4,95 K/W 
From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor 


~ CHARACTERISTICS 

Tj = 25 0C 

Collector-emitter breakdown voltage 
Vee =9; 1c =5mA 

Collector-emitter breakdown voltage 
open base; Ic = 25 mA 


Emitter-base breakdown voltage 
open collector; lz =2mA 


Collector cut-off current 
Vee =90; Vce = 36 V 


Second breakdown energy; L = 25 mH; f = 50 Hz 


open base 
Ree = 102 

D.C. current gain* 7 
Ic =0,7 A; VcE=5V 


Collector-emitter saturation voltage* 
«WG = 2A IpzO4A 

Transition frequency at f = 100 MHz* 
— —le =0,7.A; Vcp = 28 V 

| —lp=2A;Vcp=28V 

~ Collector capacitance at f = 1 MHz 
le =1,=0; Veg = 28 V 


| : ~ Feedback capacitance at f = 1 MHz 


Ic = 100 mA; VcgE = 28 V 
~ Collector-stud capacitance 


* Measured under pulse conditions: tp < 200 ys; § < 0,02. 


V(BR)CES 
V(BR)CEO 
V(BR)EBO 
ICES 
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BLY92C 


> 65 V 
> 36 V 
> 4V 
< 2 mA 
= 2,5 mJ 
> 2,5 mJ 
typ. 50 © 

10 to 100 
tvp. 0,65 V 
typ. 650 MHz 
typ. 625 MHz 
typ. 18 pF 
typ 12,8 pF 
typ 2 pF 
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V.H.F. power transistor BLY92C 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 9C 


n (%) 


1,4+j1,85 | 33 —j27,5 


L4 17 C6 


50 Q 


C7 
5022 


7277760.1 


+Vcc 


Fig. 7 Test circuit; c.w. class-B. 


List of components: 

C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

C2 = C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

C3 = 27 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor (500 V) 

C5 = 100 nF polyester capacitor 

L1 = 1 turn Cu wire (1,6 mm); int. dia. 8,4 mm; leads 2 x 5 mm 

L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide band h.f. choke, grade 3B (cat. no. 4312 020 36640) 

L4 = L5= strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 

L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; leads 2 x 5 mm 
L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 8,2 mm; leads 2 x 5 mm 
L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16’’. 

R1= R2 = 10 Q carbon resistor 


Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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72784 36.1 


7278435 


Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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Conditions for Figs 12, 13 and 14. 

Typical values; Voge = 28 V; Py = 15 W; 
=950 

PN eases pee ae 
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| ‘= = | OPERATING NOTE 

BEEAUEEE | | 

Below 100 MHz a base-emitter resistor of 

10 {2 is recommended to avoid oscillation.. 

This resistor must be effective for r.f. only. 
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BLY93A 


V.H.F. POWER TRANSISTOR 


N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 28 V. The transistor is resistance stabilized. Every tran- 
sistor is tested under severe load mismatch conditions. It has a %4"’ capstan envelope with a moulded 
cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 OC in an unneutralized common-emitter class-B circuit 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-56. 


] 3,7 + (4x) 


7Z60000.5 << 
Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max. 4,9 mm. 
(15 kg cm) Mounting hole to have no burrs at either end. 
max.1,7 Nm De-burring must leave surface flat; do not chamfer or 
(17 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 


is entirely safe provided that the BeO disc is not damaged. 
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BLY93A 


’ RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
peak value. 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (average) 


Collector current (peak value) f > 1 MHz 


Total power dissipation up to Tb = 29 nf @: 
f > 1 MHz 


7260028 


50 100 1, (°C) 150 


Pee aa 
0 


Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


From mounting base to heatsink 


VcBOM max. 65 
Vo FO max. 36 
VEBO max. 4 
I C(AV) sae 3 
lom max. 9 
Prot max. 70 
7260030 
Tna=25°C 


D.C. SOAR am 
aa ae 


Wa 
po fA | tt 


10 20 30 4.0 
Vee (V) 
T stg -30 to +200 
a max. 200 
Rth j-mb == 2.5 
Rth mb-h = 0.3 


Bo et ot 


= 


°C 
°C 


K/W 
K/W 
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V.H.F. power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Breakdown voltages 


Collector -base voltage 
open emitter, Ic = 50 mA 


Collector -emitter voltage 
open base, Ic = 50 mA 


Emitter -base voltage 
open collector; Im = 10 mA 
Transient energy 


L = 25 mH; f =50 Hz 
open base 
~VBE = 1.95 V; RBE =33 


D.C. current gain 


Ic =1A;VcRE=5V 


Transition frequency 


Ic =3A; VcR = 20 V 


Collector capacitance at f = 1 MHz 


Ip =Ie = 0; Vop = 30 V 


Feedback capacitance at f = 1 MHz 
Ta = 100 mA; Vor = 30 V 


Collector-stud capacitance 


V(BR)CBO 
V(BR)CEO 


V(BR)EBO 


hE 


re 


cs 


> 65 
2 36 
> 4 
> 8 
> 8 
typ. 50 
10 *to:-120 
typ. 500 
typ. 30 
= 65 
typ. 31 
typ. 2 


BLY93A 


MHz 


pF 
pF 


sya) 


pF 
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BLY93A 
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V.H.F. power transistor BLYS3A 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralisedcommon-emitter class B circuit) 


(MHz) | Pg (W) | PL (W) | Ig (A) | Gp GB) | 1(% | % (2) /¥z, (mS) 
175 at 25 <1 >9 > 60 eon ree 


Test circuit 


7 6 C7 
Leanne ae an ap ree — £0) 500. 
C2 U1 | - - 
50.0 | 
= | L5 
| WE 
C1 i ee ane 
4 | }. 
! cae ay 
| ap j 
| I} ju 
| a 7260025 
| 
| 
| +Vec 
Cl = 4 to 44 pF film dielectric trimmer (code number 2222 809 07008) 
C2 = 2 to 22 pF film dielectric trimmer (code number 2222 809 07004) 
G3:> Ce = 47 pF ceramic 
Go = 100 pF ceramic 
C6 = 150 nF polyester 
C7 = 4to 104 pF film dielectric trimmer (code number 2222 809 07015) 
C8 4to 64 pF film dielectric trimmer (code number 2222 809 07011) 


Ll =0.5 turn enamelled Cu wire (1.5 mm); int.diam.6 mm; leads 2x6 mm 

L2= 6 turns closely wound enamelled Cu wire (0.7 mm); int.diam.4 mm; 
leads 2x4 mm 

3 = L4 = ferroxcube choke (code number 4312 020 36640) 

5 = 3.5 turns enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm 

L6 = 1.5 turns enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm 


L 
L 


Rl = R2 = 10 & carbon 
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APPLICATION INFORMATION (continued) = 
Component lay-out and printed circuit board for 175 MHz test circuit. a ome 
| 106mm pe : a 


s ; 7 7260526 ‘an a . 
The circuit and the components are situated on one side of the epoxy fibre-glass G 
board, the other side being fully metallised to serve as earth. Earth connections | 
are made by means of hollow rivets. , | | Ty gems beg 
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V.H.F. power transistor 


f=175MHz 
Vec= 28V 
Tinb= 25°C 
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BLY93A 


7260029 


Vec= 28V 


Reh mb-h20.3°C/w | 
see circuit above 


IN 
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For high voltage operation, a stabilized 
power supply is generally used. 
The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat- 
sink temperature as parameter. 
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BLY93A 


OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 62 is recommended to 


avoid oscHtanon. This resistor must be effective for both d.c. and r.f. 
7267561 


power gain versus frequency 
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BLY93C 


V.H.F. POWER TRANSISTOR 


N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions. 


It has a 3/8” capstan envelope with a ceramic cap. All leads are isolated from the stud. 
QUICK REFERENCE DATA. 


R.F. performance up to Ty = 25 °C in an unneutralized common-emitter class-B circuit 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-120. 


ae be —_»|. 75 _.| 7z69881.3 «<— 


max 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 


(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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Fig. 2 D.C. SOAR. 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Ver 

Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f > 1 MHz 

R.F. power dissipation (f > 1 MHz); Tmb 
Operating junction temperature 

THERMAL RESISTANCE (dissipation 

From junction to mounting base (d.c. dissipation) 
From junction to mounting base (r.f. dissipation) 
From mounting base to heatsink 


7 oe) 
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V.H.F. power transistor BLY93C 


CHARACTERISTICS 


Tj = 25 OC 
Collector-emitter breakdown voltage 

Vee =90; Ic = 10 mA ViBR)CES > 65 V 
Collector-emitter breakdown voltage 

open base; Ic = 50 mA V(BR)CEO => 36 V 
Emitter-base breakdown voltage 

open collector; Il— = 10 mA V(BR)EBO => 4 Vv 
Collector cut-off current 

Vee = 0; Veg = 36 V IcES < 4 mA 
Second breakdown energy; L = 25 mH; f = 50 Hz 

open base Espo > 8 mJ 

Ree = 10 2 Esper > 8 mJ 
D.C. current gain * 

7 = typ. 45 

Ic = 1,25 A; Voce =5V NFE 10 to 100 
Collector-emitter saturation voltage * 

Ic = 3,75 A; lp=0,75A VCEsat typ. 15 V 
Transition frequency at f = 100 MHz * 

—le = 1,25 A; Veg = 28 V fy typ. 625 MHz 

—Ie = 3,75 A; Vep = 28 V fT typ. 625 MHz 
Collector capacitance at f = 1 MHz 

le =le=0; Veg = 28 V Co typ. 45 pF 
Feedback capacitance at f = 1 MHz 

Ic = 100 mA; VcE = 28 V | Cre typ. 28 pF 
Collector-stud capacitance Cos typ. 2 pF 


* Measured under pulse conditions: ty < 200 us; 5 <0,02. 
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Fig. 4 Typical values; Tj 
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Fig. 6 Typical values; f = 100 MHz; Tj 
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V.H.F. power transistor BLY93C 


APPLICATION INFORMATION 
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 


f (MHz) Pg(W) ~— Gp (dB) n (%) Y (mS) 


175 1,0 + j1,2 59—j54 


aE L5 L7 C7 
es C3a T.U.T. (LLLL 0 502 
L1 


7277104 


Fig. 7 Test circuit; c.w. class-B. 


List of components 

C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

C3a = C3b = 47 pF ceramic capacitor (500 V) 

C4 = 120 pF ceramic capacitor 

C5 = 100 nF polyester capacitor 

C6a = 2,2 pF ceramic capacitor (500 V) 

C6b = 1,8 pF ceramic capacitor (500 V) 

C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 


L1 = 14 nH; 1 turn Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
~ L6= 80 nH; 3 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 
L7 = 62 nH; 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm 


L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16”. 


R1 = R2 = 10 &2 carbon resistor (0,25 W) 
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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— BLY93C | | 


150 


Fig. 8 Component iayout and printed-circuit board for 175 MHz test circuit. 


The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 


To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 


BLY93C 
0,45 K/W 
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The graph shows the permissible output power 
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function of the expected VSWR during short- 
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V.H.F. power transistor 
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Fig. 13 Load impedance (parallel components). 


f (MHz) 


Fig. 12 Input impedance (series components). 
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=25 W; 


28 V; PL 


25 9C. 


Below 70 MHz a base-emitter resistor of 10 Q 


is recommended to avoid oscillation. This 
resistor must be effective for r.f. only. 
Conditions for Figs 12, 13 and 14: 


Typical values; VcE 
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Fig. 14 Power gain versus frequency. 
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BLY94 


V.H.F. POWER TRANSISTOR 


N-P-N planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 28 V. The transistor is resistance stabilized. Every tran- 
sistor is tested under severe load mismatch conditions. It has a plastic encapsulated stripline package. 
All leads are isolated from the stud. 

QUICK REFERENCE DATA 


R.F. performance up to Tmp = 25 OC in an unneutralized common-emitter class-B circuit 


mode of operation 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-55. 


263 2! 14 
27,2 ee Se 7Z258786.3 
26,8 age 
Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,4 mm. 
(23 kg cm) Mounting hole to have no burrs at either end. 
max.2,7 Nm De-burring must leave surface flat; do not chamfer or 
(27 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector -base voltage (open emitter) 
peak value 


Collector -emitter voltage (open base) 
Emitter -base voltage (open collector) 
Collector current (average) 


Collector current (peak value) f > 1 MHz 


Total power dissipation up to Tmpb = 25°C 
f > 1MHz 


short time 
yahie na 


Storage temperature 
Operating junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 
From mounting base to heatsink 


1074 ~~. ~~ April 1971 1 | 


VCBOM 
VCEO 
VEBO 
IC(AV) 
ICM 


Prot 


i 


— 
oO 


Rth j-mb 
Rth mb-h 


max. 65 V 
max. 36 V 
max. 4 V 
max. 6 A 
max. 12 A 
max. 130 W 


‘tt 
‘i 
: 
a 


Veg (V) 10? 


-~65to +200 °C 
max. 200 °% 


1.35 K/W 
0.2 K/W 


V.H.F. power transistor 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 
Breakdown voltages 


Collector -base voltage 
open emitter, Ic = 100 mA V(BR)CBO > 65 V 


Collector -emitter voltage 
open base, Ic = 100 mA V(BR)CEO > 36 6V 


Emitter -base voltage 
open collector; Im = 25 mA V(BR)EBO > 4 V 
Transient energy 


L = 25 mH; f = 50 Hz 


open base E = 8 ms 
-VBE =1.5 V; RBE = 33 £2 E = 8 ms 
D.C. current gain 
Ic =1A;VcR=5V hFE 10 to 120 
Transition frequency 
Ic = 6A; Vor = 20 V fT typ. 9500 MHz 


Collector capacitance at f = 1 MHz 


Ip = Ie = 0; Vep = 30 V Ce S 130 pF 


Feedback capacitance 


Ic = 100 mA; Vcr =30 V -Cre typ. 47 pF 


Collector -stud capacitance Ces typ. 3.5 pF 
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V.H.F. power transistor BLY94 


APPLICATION INFORMATION 


R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit) 
ft = 175 MHz; Tmb up to 25 °C 


Voc(V) | Ps(W) | PLCW) [| Ic(A) | Gp(GB) | n(%) | 24 (82) | Yyz (ms) 
28 < 10 50 < 2.75 27 > 65 |0.8+j1.45] 125- j66 


Test circuit for 175 MHz: L7 C7 
BLY94 (0) 50.0. 
C1 L4 L2  - 


500. (Oj ‘@ - “T C8 


C2 C3 C4 
7 Ze 7 C5 
R2 
7 7260424 


. il LS 
ff {|e 


+Voc 
List of components: 
Cl= 2to 20 pF film dielectric trimmer (code number 2222 809 07004) 
C2= 4to 40 pF film dielectric trimmer (code number 2222 809 07008) 
C3=C4= 56 pF ceramic 
C5= 100 pF ceramic 
C6= 100 nF polyester 
C7= 4to 60 pF film dielectric trimmer (code number 2222 809 07011) 
C8= 4to 100 pF film dielectric trimmer (code number 2222 809 (7015) 
C9 = 6.8 pF ceramic 
LIS 36nH; 2turns enamelled Cuwire (1.5 mm); int. diam. 7mm; length 5 mm; 
lead length 2x 5mm 
L2= formed by the metallization on the p.c. board; see component lay-out 
L3= 100 nH; 7 turns closely wound enamelled Cu wire (0.5mm); int. diam 3mm; 


lead length 2x5mm 
L4=L5 =ferroxcube choke (code number 4312 020 36640) 


L6 53 nH; 2 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; length 5. 2 
mm; lead length 2x5mm 
L7= 46 nH; 2 turns enamelled Cu wire (1.5mm); int. diam. 9mm; length5. 4mm; 


lead length 2x5mm 
R1=R2=10 2 carbon 
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APPLICATION INFORMATION (continued) 


Component lay-out and printed circuit board for 175 MHz test circuit. 


i ne 123mm 


7260425 
26042 ground plane removed 


The circuit and the components are situated on one side of the epoxy fibre-glass 
board, the other side being fully metallised to serve as earth. Earth connections 
are made by means of hollow rivets. 
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V.H.F. power transistor BLY94 


7260420 


£=175MHz5;Vcec=28V 
Re mb-h= 0.2 


se R.- SOAR 
rw ye 
ss 


fp Nee 


EeRaS TERRES 


i a 


1 V.S.W.R. . 102 


For high voltage operation, a stabilized 
power supply is generally used. 

The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat- 
sink temperature as parameter. 
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OPERATING NOTE Below 50 MHz a base-emitter resistor of 1062 is recommended to 


avoid oscillation. This resistor must be effective for both d.c. and r.f. 
7267560 


power gain versus frequency 
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2N3375 
2N3553 
2N3632 


SILICON EPITAXIAL PLANAR OVERLAY TRANSISTORS 


The 2N3553 is an n-p-n overlay transistor in a TO-39 metal envelope with the collector connected to the case. 
The 2N3375 and the 2N3632 are n-p-n overlay transistors in TO-60 metal envelopes with the electrodes 
insulated from the studs. 

The 2N3553 and the 2N3375 are intended for v.h.f./u.h.f. and the 2N3632 for v.h.f. transmitting 
applications. 


QUICK REFERENCE DATA 


2N3553 | 2N3375 | 2N3632 


Collector-emitter voltage 


—VpE=1,5V VCEX max. 
Collector-emitter voltage (open base) VCEQ max. 
Collector current (peak value) ICM max. 
Total power dissipation 
Junction temperature qj max. 
Transition frequency 

Ic = 125 mA; VcE = 28 V fT typ. 

Ic = 250 mA; Vcr = 28 V fT typ. 


R.F. performance at Vcf¢ = 28 V 


type number f (MHz) 


2N3553 
2N3375 
2N3375 
2N3632 


MECHANICAL DATA Dimensions in mm 
Fig. 1a TO-39; collector connected to case. 


; eee 0,51 
max 
2N3553 8,5 eee. 
max 
’ 7 
feseeg ts ae al 7259322.1 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 
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MECHANICAL DATA (continued) Dimensions in mm 
Fig. 1b TO-60 (2N3375 and 2N3632). 
The top pins should not be bent. 


L Qs ‘40 -32UNF 


Torque on nut: min. 0,8 Nm ( 8 kg cm) 
max. 1,7 Nm (17 kg cm) 


483™ex 


Diameter of clearance hole in heatsink: 4,8 mm to 5,2 mm. 


P.S. This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely 
safe provided that the BeO disc is not damaged. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 65 V 
Collector-emitter voltage 
Ic < 200 mA; —VpeE = 1,5 V VCEX max. 65 V 
(open base); Ic < 200 mA VCEO max. 40 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
2N3553 2N3375 | 2N3632 
Collector current 
d.c. Ic max, 0,35 1A 
peak value ICM max. 1,0 3A 
Total power dissipation 
up to Tmb = 25 9C Prot max. 7 23 W 
Storage temperature T stg —65 to +200 OC 
Junction temperature Tj max. 200 oC 
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2N3632 


~ Silicon epitaxial planar overlay transistors 


THERMAL RESISTANCE 
2N3553 | 2N3375 | 2N3632 


From junction to mounting base Reh j-mb 


From mounting base to heatsink Rth mb-h = 


CHARACTERISTICS 
Tes 25 °C unless otherwise specified 


Collector cut-off current 2N3553 | 2N3375 | 2N3632 
Ip = 0; VCE = 30 V IcEO < 100 


Breakdown voltages 


Ip = 0; IG = 250 uA V(BR)CBO > 
Ic up to 200 mA 
-VBE = 1.5 V; Rp = 33 24) V(BR)CEX > 65 65 V 
Ip = 0 1) V(BR)CEO > 40 40 V 
Ic = 03 Ip = 250 uA V(BR)EBO > 4 4 V 
Base-emitter voltage 
Ic = 250 mA; VcgR=5V VBE < 1.5 V 
Ic = 500 mA; Vop=5V VBE V 
Ic = 1000 mA; VcR=5V VBE < 1.5 V 
Saturation voltage 
Ic = 250 mA; Ip = 50 mA VCEsat < 1.0 V 
Ic = 500 mA; Ip = 100 mA VCEsat V 
Ic = 1000 mA; Ip = 200 mA VCEsat 1.0 V 


1) pulsed through an inductor of 25 mH; 6 = 0.5; f = 50 Hz 
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CHARACTERISTICS (continued) 
T; = 25 °C unless otherwise specified 


D.C. current gain 2N3553 | 2N3375 | 2N3632 
> 
Ic = 125 mA; VcR=5 V her e 
In = 250 mA; Vcg =5V ar | 
(eau MA, VCE = FE < 
= 1000 mA; Vag =5V h . 
Iq = 1000 mA; Vog * FE = 
Collector capacitance at f = 1 MHz 
In = Ie = 0; VcB = 28 V Co < 
Collector-case capacitance < 
Transition frequency 
Ic = 125 mA; VCE = 28 V fr typ. 
Io = 250 mA; VCE = 28 V fr typ. 
Real part of input impedance at f= 200 MHz 
Ic = 125 mA; VCE = 28 V Re (hj) < 
Ic = 250 mA; VcR = 28 V Re(hie) < 


R.F. performance at Vopr = 28 V 


2N3553 250 


2N3375 7.9 
2N3375 > 3 
2N3632 =~ 1349 


NOTE 


The transistors can withstand an output V.S.W.R. of 3:1 varied through all phases 
under conditions mentioned in the table above. 
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2N3632 


Silicon epitaxial planar overlay transistors 


CHARACTERISTICS (continued) 
Test circuit | (with the 2N3553 or the 2N3632 at f = 175 MHz) 


*) The length of the external emitter wire of the 2N3553 is 1.6 mm. 
The emitter of the 2N3632 should be connected to the case as short as possible. 


Components 

Cl =C2 =C3=C4=4to 29 pF — air trimmer 
C5 = 10 nF polyester 
C6 = 100 pF =ceramic 


L1= 1 turn Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm 


L2 = Ferroxcube choke coil. Z (at f = 175 MHz) = 550 2+ 20% 
(code number 4312 020 36640) 


L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4 mm 


L4= 3 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads 
2x 20 mm 


QO for the 2N3553 
= Oto 2 2 for the 2N3632 


| 
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CHARACTERISTICS (continued) 
Test circuit tl (with the 2N3375 at f = 100 MHz) 


Components 


Cl =C2 = 3.5 to 61.5 pF air trimmer 


C3 = 10 nF polyester 

C4=C5= 4to 29 pF air trimmer 

C6 = 330 pF ceramic 

C7 = 10 nF polyester 

Ll = 2 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 10 mm; leads 


2x 10 mm 


Ferroxcube choke coil. Z (at f = 100 MHz) = 700 2+ 20% 
(code number 4312 020 36640) 


i 


L2 


L3 = 23 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 6 mm 


L4= 5 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads 


2x 10mm 
R1=1.352 carbon 
R2= 102 carbon 
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Silicon epitaxial planar overlay transistors 


CHARACTERISTICS (continued) 
Test circuit II (with the 2N3375 at f = 400 MHz) 


*) The emitter should be connected to the case as short as possible. 


Components 
Cl = C2 = 0.7 to 6.7 pF ceramic trimmer 
C3 = 0.5 to 3.5 pF ceramic trimmer 


C4=C5S= 3to 19pF air trimmer 

C6 = C7 = 15 pF ceramic 

C8 = 4700 pF ceramic 

L1 = 20 mm straight Cu wire; diam. 1.5 mm; spaced 8 mm from chassis 


L2 = 17 turns closely wound enamelled Cu wire (0.5 mm); int. diam. 3 mm 


L3 = 7 turns closely wound enamelled Cu wire (0.5 mm); int. diam. 3 mm 


L4 = 1 turn Cu wire (1.5 mm); int. diam. 10 mm; leads 2 x 5 mm 


R = 


0to5 2 
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see also 
adjacent graph 
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Silicon epitaxial planar overlay transistors 


30 7207900 


djacent graph 
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I Region of permissible operation under all base-emitter conditions and at all fre- 
quencies, including d.c. 


II Additional region of operation at f > 1 MHz. 
Care must be taken to reduce the d.c. adjustment to region I before removing 
the a.c. signal. This may be achieved by an appropriate bias in class A, Bor C. 


III Operating during switching off in this region is allowed, provided the transistor 
is cut-off with -VBB < 1.5 V and Rpp 2 332, Ic < 200mA and the transient 
energy does not exceed 0.5 mWs. 
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Silicon epitaxial planar overlay transistors 
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base current versus 
collector current 


Ic | 
(mA) | 
100'}———— 
a A 
Sie GG 6a 
ott Hf a anaes ae Hi 
Ip (mA) 100 
1000 one 7Z 07901 
en a 
Ic 
(mA) 
100 


1000 


1092 June 1968 | | | 


se) 
o> 
© 
pont 


Se SEGRE Bees SOs FEROS SESS CESS PRESS OEE Te, ele ine Tr] “© 
S28 GSS08 SAGSE CERES CEOS Aee ae See eo 4 ae ine C co 
PoP) ¢ P aa ian co oO 
Slik ian ror ~S po 
LY ~ me 1 SS008 Fees eee - 
O c 
ro) +4 > 5 
Q toh ime wt = 
fo) oe. ie 
ToT =a SERES8 SHEERS IES 
imme Be COCCI i 
isane ae SGGSE6 SRSG8 SSE) See 
ones on BESG88 BEGGS (anes eens 
AEC 2 Er ates 
ag geese w TAL it on 
i SEE DAS Bees ee ee ce Ch TAT me : 
oO TI seen. tas f ns 
in rT an ine 
Th TH 
WY oni Seen 
eet Bane 
aan Vom 
Jaee Gan 
san “GEE. SB 
EE Sa 
ee - 
Bice oO Porth oO 
tJ oO © © (oe) Oo —~ Oo © Oo ‘ao 
N Oo OO O Oo oO 
—_! 
ro) 
o co 
= = Ve) BERF BEEP) nee ian 
o : => S rit sta 
co a @ 
S N = > © : rT = 
NI Too 
i od 
2 coo a, ~ | , baGeGS Soe rs 
2 Saeene 4 | ; aS00) Seee See oe 
2 aeenr se ° an HEHE ae 
See a! ie ae © an ana i ees ae 
he Sane 68 ae wt a S Genes Bee TTT wt 
a SSE BE 89 ee aa Summet BOS a 
> ios | PCE CEE er LELed ry a8 tone a 
& SES08 BERes eee Bee: on SSSSGREREE ae i a6 SES0e8 bane 
- SRGES RARE OCRETE SHREK GUMS ERAR eae NIN git as cSGnGs Sane 
o S000 S000 000 S8 Senet CER RSeee eee A'S i as SESS08 Ene 
> CO ee | NN att Cn ACEH 
° ERED SPSS Gee NN mi! cn S S885 eens 
a a cua A ro) win Th git SSRR08 nent 
© avane oO Cy i a SSRGS8 Sees 
& SERSSRSCRE SSeees ieee oe) is ml TO an 
& Pea oe eich 6 ol mi! SUG008 Ionn8 
rol ZERRe RARER RR el eee Eee > Te StSee8 eee 
— Plo ot tee pie eee set ee BS 1S808 62888 
© ee old eR LL ei Posh i rs} VES 8 W088 eee 
x : RCIXTTIN aan 
c = CCT Se ISNA 
» a ~>~S@lesg 
a COC a > cape 
® PET TTT TTT 72 ~ a CTT a 
o So ot Oo =) ro) 
=) ~t 4 e ~ N _ 
w ~——w 


2N3375 
2N3553 
2N3632 


600 ee 7207908 aes 7207895 


‘[typical values [fT aus 
225°C ery |2N38379 


at 
i 
(Mb) EEE 

eal St 


pos===5 


27 2--..—-~-~— 
OPTS 
/2nen in 


40014 pene 4,00 eS: ==—_— 
EAB ee Sees =a = 
ppt Seen ease Yi | eT i | 

Sea eAReee Seeeae Eee 
eee eeSee Saenee deals tent 
BESSA TERRES SARA eS Bae 
eth tbs il pe eee ok de Pete Wee Weta Mes dete ea Pu] 
Het ta tft ft Re SRR Rees 
Sects peed Ne ete i ee eep SL fee HR RERSE RARER 
she dc Peden b oie Pep bec be pele del [ake Sa Rear eRe 
200K RRR SESE ERERE 200 bee ee het eet Pal ietuth eb ae dca 
BRP RARER eRe eRe BRECe SERRE RRA 
pp tetetedar dpe p tes tft ee ee Vo oe eds hele te ys|| 
SR SRR eRe ese pape ita eb py 
pot te bt ted ele dled eeabab eek et iab Anh bee, 
eS ot a hed ee Pech doled fie eae ieee ete ie te ae ieee ae 
eee be celle me) yeas bore de | DE ee Pore eee bate doc bole 
RSE EMER EERE a Pie Meret hot tokuule (Re let ve abu sk 
ea ey ee Nah hee Aca se Ppa tte pep ttt 
Pictou ale bol osha wcll ok vee le obra BESS ERR SSR SR 
Tit aes eae eee Heat keakt Seete eee ae 
0 100 § 200 °° 300 400 0. 100 200 300 400 
| : Ic(mA) - Ic (mA) 
: 7207891 
re P TT ep yt Ty 
Ree eee 
Ee 
RRR SURE eee 
Ht TET TT TTT ry eT 
aan tt ttt 
RE eee 
tee 
rrr yey Te Tritt ed To I 
TTT TTT PT rr a 
EEE eet 
PPT rity ry epee ey 
PPLE PE Pa 
H2N3553:2N33 75H 
SSSR SORRe Oee ee ee ie 
eet et 
Vaesee +t ++4t yp | 
GOO RTT ee eee 
ri TET TtT TT rr ry ry BSRRER RR 
SREB BEE BR eee eee 
BREE 
PEC ECE BEE 
rT yey TT TTT TdT TT i SREB BSED 
BERR ERRERA ER PTT eT ety Tyo 
200 ett cmon mee 
Pir Ty BR eeaee See eaeaae 
Sean Pi yt Ty ra SGGEREGERE 
SRR ERR SRRERREERE 
SRR ERR See SEER EERE 
TTT TT TTT ey ey iT Baa eeeee 
PEE EEE TOGnenene 
Obes tet Heer 
0 50 100 Tj (°C) 150 


— 1094 June 1968. | | 


1095 


7Z07980 


2.6] 
© 
(°>] 
= 
® 
Cc 
~ 
> 


n 
~ 
n 
~ 
© 
Ni 
| ad 


foe) 
wn 
wn 
oO 
= 
“N 
rd 
|| 
| | 
we 
| 
Ww 
v) 
= 
e) 
> 
r- 
oO 
amd 
Q. 
> 
rd) 


Yi | | 1 ON 
SNE 
IN TT IN TT Tt 


Se 


¥ 


f= 


n 
bee 
ie) 
rer) 
ie 
nn 
c 
w 
b= 
~~ 
> 
wo 
= 
@® 
> 
o 
hs 
3°} 
Cc 
a 
2. 
© 
x 
5°] 
= 
2. 
® 
c 
° 
4 
Pr 


2N3866 


2N4427 


SILICON PLANAR EPITAXIAL OVERLAY TRANSISTORS 


N-P-N overlay transistors in TO-39 metal envelopes with the collector connected to the case. The 
devices are primarily intended for class-A, B or C amplifiers, frequency multiplier and oscillator circuits. 


The transistors are suitable in output, driver or pre-driver stages in v.h.f. and u.h.f. equipment. 


QUICK REFERENCE DATA 


Collector-emitter voltage 2N3866 | 2N4427 


Ree = 102 VCER max. V 
Collector-emitter voltage (open base) VCEQ max. V 
Emitter-base voltage (open collector) VEBO max. V 
Collector current (d.c. or averaged over 

any 20 ms period) Ic max. A 
Total power dissipation up to Ty), = 25 OC Prot max. WwW 
Junction temperature Tj max. oC 


Transition frequency 
lo = 50 mA; Vee = 15 V; i = 200 MHz fy min. 


R.F, performance 


type number 


2N3866 
2N4427 > 50 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-39; coliector connected to case. 


' ——-10,51 
— hmax 
8,5 
max —====="= 
SS— 
a lee a 72593224 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 


February 1984 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector -base voltage (open emitter) 1) 


Collector -emitter voltage 1) 
Rpr =102 


Collector -emitter voltage (open base) !) 
Emitter -base voltage (open collector) 1) 


Collector current (d.c. or averaged 
over any 20 ms period) !) 


Collector current (peak value) 1) 


Total power dissipation up to Tmpb = 25 oc?) 


Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 
From junction to mounting base 


rom mounting base to heatsink 
mounted with 
top clamping washer of 56218 


top clamping washer of 56218 
and a boron nitride washer 
for electrical insulation 


September 1970 


1) See also graphs indicating areas of permissible operation. 


2N3866 | 2N4427 


VcBo max, 
VCER max. 
VCEO max. 
VEBO max. 
Io max, 
Ic M max. 
Prot max. 


Tstg -65 to +200 
T; max. 200 
Rth j-mb = 35 
Rth mb-h = 1.0 
Rth mb-h = 2.5 


K/W 


K/W 


K/W 


K/W 
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2N4427 


Silicon planar epitaxial overlay transistors 


CHARACTERISTICS 
Tj = 25 9C unless otherwise specified 


Collector cut-off current 2N3866 | 2N4427 
ip =O; Veg = 28 V icEO < 20 vA 


< 

Ip =O; Vce=12V ICEO < | 20 vA 
Breakdown voltages 

le = 0; ic = 100 pA ViIBRICBO > 55 | 40 V 

lc = 5 mA; Reg = 10 22 ViBRJCER > 55 40 V 

Ip =O; lc =5mA VIBR)CEO => 30 20 V 

lc = 0; Ie = 100 nA V(BRJEBO > 3,5 2 
Collector-emitter saturation voltage : 

Ic = 100 mA; Ip = 20 mA VCEsat < 1,0 | 0,5 Vv 
D.C. current gain | 

Ic = 50 mA; VceE=5V hee 10 te 200 

Ic = 100 mA; Veg =5V hee 10 to 206 

Ic = 360 MA; VcE=5V hFE = 5 5 
Transition frequency 

Ic = 50 mA; Vcr = 15 V; f = 200 MHz fy > 500; 500 MHz +— 
Collector capacitance 

Vor = 28 V; Ip =e = 0; f= 1 MHz Ce < 3 pF 

Vop = 12 V; Ip = le = 0; f= 1 MHz on < | 4 pF 


R.F. performance at Trp = 25 PC 


i | 
| ic {mA} | nm (%} | test circuit 


2N3866 | <107 > 60 
2N3866 | <107 > 50 | 
2N3866 10 | >10 | <79 %|> 45 '* 
2N4427 160 | >10 | <167 |>50 ii 
2N4427 04 {| >10 | 67 |{ 50 


* The transistor can withstand an output V.S.W.R. of 3: 1 varied through all phases for conditions, 
mentioned in the table above. 
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CHARACTERISTICS (continued) 
Test circuit | (with the 2N3866 at f = 400 MHz) 


C3 L5 


2N3666 ~~f_ 
C2 


C4 R, =50uL 


Rs=50.0, 


7208868 


VEE = —28V 


Ci = C2 =C3 = 4to 29 pF air trimmer 


C4 = 4to 14 pF air trimmer 
CS = 1 nF feed through 
C6 = 12 pF 
C7 = 12 nF 
Rl = DOr 
R2 = 10 Q 


L1 = 2 turns Cu wire (1 mm); int. diam. 6 mm; winding pitch 3 mm 
L2 = Ferroxcube choke coil; Z (at f = 250 MHz) = 450 Q (code number 4312 020 36690) 
L3 = L4 = 6 turns enamelled Cu wire (0.5 mm); int. diam. 3.5 mm (100 nH) 
LS = 2 turns Cu wire (1 mm); int. diam. 7 mm; winding pitch 2.5 mm; 
leads 2x15 mm. 
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APPLICATION INFORMATION (continued) 


Test circuit If (with the 2N4427 at f = 175 MHz) 


C3 L4 
2N4427 ™ a 
wn (PN) 
S | L3 C4 R, =50.0, 
Rs =50.0. C2 L2 | 
| 
C5 
C6 OR 


Vec=+12V ae 7208869 


*) The length of the external emitter wire is 1.6 mm 


Cl = C2 = C3 = C4 = 4to 29 pF air trimmer 

C5 = Laue feed through 

C6 = 12 nF 

R = 10 Q 

Ll = 2 turns Cu wire (1 mm); int. diam. 6mm; winding pitch 2 mm; leads 2x10 mm 
L2 = Ferroxcube choke coil; Z (at f = 175 MHz) =550Q (code number 4312 020 36640) 


L3 = 2 turns Cu wire (1 mm); int. diam. 5mm; winding pitch 2 mm; leads 2x10 mm 
L4 = 3 turns Cu wire(1.5 mm); int. diam.10mm; winding pitch 2 mm; leads 2x15mm 
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2N3866 
2N4427 


Silicon epitaxial planar overlay transistors 


I Regionof permissible operation under all base-emitter conditions and at all fre- 
quencies, including d.c. 


II Additional region of operation at f > 1 MHz. 
Care must be taken to reduce the d.c. adjustment to region I before removing 
the a.c. signal. This may be achieved by an appropriate bias in class A, B or C, 


III Operating during switching off in this region is allowed, provided the transistor 
is cut-off with -VppR <1.5 V and Rpg = 33 2, IC < 100 mA and the transient en- 
ergy does not exceed 0.125 mWs. 


March 1968 1103 


2N3924 
2N3926 
2N3927 


SILICON PLANAR EPITAXIAL OVERLAY TRANSISTORS 


The 2N3924 is an n-p-n overlay transistor ina TO-39 metal envelope with the collector connected to the case. 
The 2N3926 and the 2N3927 are n-p-n overlay transistors in TO-60 metal envelopes with the emitter 
connected to the case. 

The transistors are intended for v.h.f. transmitting applications. 


QUICK REFERENCE DATA 


2N3924 | 2N3926 |2N3927 


Collector-emitter voltage 


—VpF=1,5V VCEX max. V 
Collector-emitter voltage (open base) VCEQ max. V 
Collector current (peak value) lcm max. A 
Total power dissipation 

Up to Tmb = 25 OC Prot max. Ww 
Junction temperature Tj max. oC 
Transition frequency 

Ic = 100 mA; Veg = 13,5 V fT > MHz 

Ic = 200 mA; Vcg = 13,5 V tT > MHz 


R.F. performance at Vcg = 13,5 V; f = 175 MHz 


type number 


2N3924 >70 

2N3926 > 70 

2N3927 > 80 
MECHANICAL DATA Dimensions in mm 


Fig. 1a TO-39; collector connected to case. 


‘ —— "0,51 
4amax 


ion sae ad 72593224 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 
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2N3924 
2N3926 
2N3927 


MECHANICAL DATA (continued) Dimensions in mm 
Fig. 1b TO-60 (2N3926 and 2N3927). 


Emitter connected to case. 
The top pins should not be bent. 


ic 10-32UNF 


Torque on nut: min. 0,8 Nm ( 8 kg cm) 
max. 1,7 Nm (17 kg cm) 


483m 


110 


7208701 


Diameter of clearance hole in heatsink: 4,8 mm to 5,2 mm. 


P.S. This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely 
safe provided that the BeO disc is not damaged. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcCBO max. 36 V 
Collector-emitter voltage 
Ic < 400 mA; —VppE = 1,5 V VCEX max. 36 V 
(open base); lc < 400 mA VCEO max. 18 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
2N3924 2N3926 | 2N3927 


Collector current 


d.c. | Ic max. 0,5 10] 1,54 

peak value Icm max. 1,5 3,0 45A 
Total power dissipation | 

up to Tmb = 25 PC Prot max. 7 11,6 23 W 
Storage temperature T stg —65 to +200 oC 
Junction temperature 7 Tj max. 200 OC 


October 1981 


Silicon epitaxial planar overlay transistors 


THERMAL RESISTANCE 
From junction to mounting base 


From mounting base to heatsink 
CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 
Im = 0; Vop=15V 
nx is 2 TC O 
Tr = 0; Vop = 15 V; Tj = 150 C 


Breakdown voltages 
ae Ueda = 200 pA 


Ic up to 400 mA 
-Vpp = 1.5 V; Rp = 33924) 
Ip = 0 Y 


Io = 03 Ip = 250 HA 
Base-emitter voltage 

Ic = 250 mA; VoRz5 V 

Io = 900 mA; VCR =z5V 
= 1000 mA; VcR =5 V 


Saturation voltage 


Ic = 200 mas 1p.= Ss0unA 
Ic = 500 mA; Ip = 100 mA 
la = 1000 mA; Ip = 200 mA 


2N3924 
2N3926 
2N3927 


2N3924 | 2N3926 | 2N3927 


Reh j-mb 


Rth mb-h 


2N3924 | 2N3926 | 2N3927 


ICBO 
ICBO 


V(BR)CBO 


V(BR)CEX 
V(BR)CEO 


V(BR)EBO 


VBE 
VBE 
VBE 


VCEsat 
VCEsat 


VCEsat 


1) Pulsed through an inductor of 25 mH; 6 = 0.5; f = 50 Hz 
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2N3924 
2N3926 
2N3927 


CHARACTERISTICS (continued) 
Tj= 25°C unless otherwise specified 


D.C. current gain 2N3924 | 2N3926 | 2N3927 


Ic = 250 mA; Voz =5 V DRE 
Ic = 500 mA; Vez =5V hFE 
Ic = 1000 mA; VcR=5 V hFE 


Collector capacitance at f = 1 MHz 

Ip = 1, = 0; Vop = 13.5 V C 
Transition frequency 
100 mA; Ver = 13.5 V _ fy 
200 mA; Vor = 13.5 V | fr 


Ic 


I 
Ni 


Ic 
Real part of input impedance at f = 200 MHz 
= 100 mA; Vcr = 13.5 V Re (hje) 
= 200 mA; Veg = 13.5 V Re(hie) < 


< 


QO 
i 


20) 22 


QO 
| 


2N3924 
2N3926 


NOTE 


The transistors can withstand an output V.S.W.R. of 3:1 varied through all phases 
under conditions mentioned in the table above. 
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Silicon epitaxial planar overlay transistors 


CHARACTERISTICS (continued) 
Test circuit | (with the 2N3924 at f = 175 MHz) 


7Z09555 


mS MCG at 
*) The length of the external emitter wire of the 2N3924 is 1.6 mm. 


Components 
Cl = C2 = C3 = C4 = 4 to 29 pF air trimmer 


C3 = 10 nF polyester 


LI = 1 turn Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm 


L2 = Ferroxcube choke coil. Z (at f = 175 MHz) = 550 2 + 20% 
(code number 4312 020 36640) 


L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4mm 


L4= 3 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads 
2x 20 mm 
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2N3924 
2N3926 
2N3927 


CHARACTERISTICS (continued) 


Test circuit Ii (with the 2N3926 or 2N3927 at f = 175 MHz) 


i4 C3 


7209556 


Components 

Cl = C2 = C3 = C4 = 4 to 29 pF air trimmer 
C5 = 100 pF ceramic | 
C6 = 10 nF polyester 


Lil = 1 turn Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm 


L2 = Ferroxcube choke coil. Z (at f = 175 MHz) = 550 2+ 20% 
(code number 4312 020 36640) 


L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4mm 


L4 


H 


2 turns Closely wound enamelled Cu wire (1.5 mm); int. diam. 8.5mm; leads 
2x 20 mm | 


R = 10 2 carbon 
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Silicon epitaxial planar overlay transistors 
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Silicon epitaxial planar overlay transistors 


30 7Z08198 
Gu anaagges 
see also 

es ee grap 


Z 
al 927 


Zz 


10 


I Region of permissible operation under all base-emitter conditions and at all fre- 
quencies, including d.c. 


Il Additional region of operation at f >1 MHz. 
Care must be taken to reduce the d.c. adjustment to region I before removing 
the a.c. signal. This may be achieved by an appropriate bias in class A, B orC. 


III Operating during switching off in this region is allowed, provided the transistor 
is cut-off with -Vpp < 1.5 V and Rpg = 33 2, IG < 400 mA and the transient 
energy does not exceed 2 mWs. 
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Silicon epitaxial planar overlay transistors 
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SILICON EPITAXIAL PLANAR OVERLAY TRANSISTOR 


Ceeatiicsenediiiceetinenetiame tied es enn ne ee ee 
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ENVELOPES 


SOT-48/2 


MECHANICAL DATA Dimensions in mm 


7 3,7 }< (4x) y 1,52 


6,35 3,0 
y 


7Z66608.1 = 
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ENVELOPES 


SOT-48/3 


MECHANICAL DATA Dimensions in mm 


—! 975max =< 


—$—_————— 25min ———~ 7Z66722.1 


1120 August 1986 


ENVELOPES 


SOT-48/4 


MECHANICAL DATA Dimensions in mm 


—>I<— 0,14 
metal 
plastic 

4 
6,35 
Y 
> 3,0 < 
2,/ 

5/5 |. 

max 


7262200.2 
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ENVELOPES 


SOT-55 


MECHANICAL DATA | Dimensions in mm 


>ll<—0,25 


1/4”x28UNF 
27,2 
26.8 21 = =1 
oe 48 7 
8,5 0,25 
12,5 max max 
27,2 7Z58786.3 
—— —_—_ _ 5 
26,8 


1122 August 1986 


SOT-56 


ENVELOPES 


MECHANICAL DATA Dimensions in mm 


"i 3,7 ee 


—>|< 0,14 


10-32UNF 


i 9,5 — 


—~! 965max !< 11,5 41 5,75 jae 
0, 


—_—__—— 27 max —————> 7Z60000.5 
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ENVELOPES 


SOT-75A 
MECHANICAL DATA Dimensions in mm 
32,25 
31,75 ow 
lS ee 
16,25 4s 
15,75 mere 


I } Pees OL 16>] be 


75 


(3x) >" max ~~ 


ele 5 i< 7265901.) 
? 


1124 February 1984 


ENVELOPES 


SOT-103 


MECHANICAL DATA Dimensions in mm 


type number 


/ marking 
4,8 1,45 1,15 
” ia es j 
aa 0,24 max —<+— 6,8max ——~ 
> jt 1,2 max Se Ee 


7Z75914.2 <<. 


—>'2,7max'<— 
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ENVELOPES 


SOT-119 


MECHANICAL DATA Dimensions in mm 


7277385 .6 


94126 ~=—SsS Agu st 1986 | 


ENVELOPES 


SOT-120 


MECHANICAL DATA Dimensions in mm 


a «13,0 |. 7,5 _.| 7z69881.3 <<. 


24,9 11,0 max 
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ENVELOPES 


SOT-121 
MECHANICAL DATA Dimensions in mm 


“[ 0,14 


ceramic 


25,2 13 
max 18,42 max 
—75 BeO 
metal 
x 12,2 max +] 
t 4 
2,54 450 ‘| 
‘ 405 75 
A max 
—P> y 7275334.4 
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ENVELOPES 


SOT-i22 


Dimensions in mm 


MECHANICAL DATA 


o 
Y 
t 


metal 
BeO 


ceramic 


7276390.4 


1129 
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ENVELOPES 


- SOT-122D 


MECHANICAL DATA Dimensions in mm 


|©|B0,2} A | 


7Z95608 =< 


1130 August 1986 


ENVELOPES 


SOT-123 


MECHANICAL DATA Dimensions in mm 


9277386.2 
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ENVELOPES 


SOT-132B 


MECHANICAL DATA Dimensions in mm 


+ > 


14,4 | | | > 8,1 < 


1132 February 1984 | | | 


ENVELOPES 


SOT-132C 


MECHANICAL DATA Dimensions in mm 


. I 


7286108 


1133 February 1984 


ENVELOPES 


SOT-147 


MECHANICAL DATA | Dimensions in mm 


72Z83746.1 


1134 August 1986 


ENVELOPES 


SOT-160 


MECHANICAL DATA Dimensions in mm 


7283984.1 << 
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ENVELOPES 


SOT-161 


MECHANICAL DATA 
17 
1,14 
+ ° = 1 
3,0 
26 co | _|_ pea 
1 ct I || b1 4 | 
a (2x) @ ; 
‘ t 1,14 
3,04 (2x) 
— 10,2 — 
' | | | 
2,54 450 } 
t 405 7,5 
—__ 4 = max 
q 


1136 


August 1986 


Dimensions in mm 


| : ceramic 
25,2 I 10,3 
max 18,42 | ee 
| BeO 
metal 


7283998.1 


ENVELOPES 


SOT-171 
MECHANICAL DATA Dimensions in mm 
11,5 
10,5 
—~| 5,85 
225 |) | 
min 


3,25 4 25,2 9,3 
9,15 2,85__| i max 18,42 | max 
pon ote e _4 
4 
aaron! = 
lt 3TR (2x) 
72Z85950.1 <a 
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ENVELOPES 


SOT-172A1 


MECHANICAL DATA Dimensions in mm 


SESS Gi, Sepa tae je 11,8 | 5,2 7285903.1 


| 1138 August 1986 


SOT-172D 


MECHANICAL DATA 


ENVELOPES 


Dimensions in mm 


_ 


5,25 5,35 
max max 


7295607 


August 1986 
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ENVELOPES 


SOT-181 


MECHANICAL DATA . Dimensions in mm 


T 20 = 


po --- e+} 4 ~ 

3,0 

ae eee ee ee 2,5 
| I 


—_> 


6,0 
max 


|g 


7285988 


1140 February 1984 


ENVELOPES 


SOT-182 


MECHANICAL DATA Dimensions in mm 


pi OO ae 
max 
15 
max 
3D 
3,0 
6,3 leas woes! \. Nae. ar Di ieee 7 oe 
8 2,54 (4x) 
—-!1 5,08 ~— 7Z85989.1 <_— 
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ENVELOPES 


SOT-183 
| 
MECHANICAL DATA : Dimensions in mm 
R196 
" 13.7 
| ae 257 
7 | | 33,3 
45,0 ! 
+03 26,7 | 2 ew 
ae a ne ge | 
_ | | a 0,5x0,25 
| =~ 16.6 _ 
eee 49 ———> 762 es 7285994 


1142 February 1984 


ENVELOPES 


SOT-200 


MECHANICAL DATA Dimensions in mm 


| 5,0 
a FT" VT 
f , 4 2-56UNC x 
763-1 |x-2.54 (6x) —13,3 


7295470.3 
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ENVELOPES 


—- TO-39/1 


MECHANICAL DATA Dimensions in mm 


| 6,6 . 127 
max min : 72593224 


Collector connected to case. 
(TO-39/7} 


1144 August 1986 


ENVELOPES 


TO-39/3 — 
MECHANICAL DATA Dimensions in mm 
‘ gs ENC 
~ 4max 
8,5 — 
max 
’ a 


in 6,6 wepgoss 12,7 ___»| 7278135 


max min 


Emitter connected to case. 
(TO-39/3) 
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~ENVELOPES 


TO-60 


MECHANICAL DATA 


10-32UNF 1,1 


4,83 4 
max 
max 
7,6 
max | 
199 7Z85993 
2 


‘Qo ‘10 - 32UNF 


1146 February 1984 


Dimensions in mm 


7 11,0 —> 


ACCESSORIES 


96245 


MECHANICAL DATA Dimensions in mm 


a \ 
Ee 


<«—__—-79 | 7265543 
’ 


(Distance disc) for TO-39. 


Insulating material. 


Maximum permissible temperature 100 °C. 


February 1984 
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INDEX 


INDEX OF TYPE NUMBERS 


The inclusion of a type number in this publication does not necessarily imply its availability. 


type no. book section type no. book section typeno. book section 
BA220 S1 BAS2 BAV99 S$7/S1  Mm/SD 
BA221 51 S. : BAV100 S7/S1 Mm/SD 
BA223 S1 BAV101 S7/S1 Mm/SD 
BA281 S1 S3! BAV102 57/51 Mm/SD 
BA3 14 S1 S4! : BAV103 S7/S1 Mm/SD 
BA315 $1 BAW56 S7/51 Mm/SD 
BA316 S1 BAW62 S 1 SD 
BA317 $1 } ; BAX12 S1 SD 
BA318 S1 ‘ BAX 14 51 SD 
BA423 S1 BAX18 S 1 SD 
BA480 S1 ‘ BAY80O S1 SD 
BA48 1 S1 \T82 S1 BB112 S1 Wy 
BA482 S1 S BB119 S1 7 
BA483 S1 S BB 130 51 T 
BA484 S1 d 51 BB204B S 1 T 
BA682 $1/S7 S1 BB204G S1 T 
BA683 $1/S7 é S1 BB212 S1 r 

BAS 11 S1 : $1 BB215 S7/S1 Mm/SD 
BAS15 51 S1 . BB219 S7/S1 Mm /SD 
BAS 16 S7/51 : S1 BB405B S1 T | 
BAS17 ST/S1 $7/S1 BB417 51 T 
BAS19 S7/S1 ¢ $1 ¢ BB809 $1 T 
BAS20 SiS S1 : BBIOIA 51 T 
BAS21 S7/S1 £ SifS4 BB9O9B S 4 T 
BAS28 $7/S1 Mm/SD 5 $1 RBY 31 31751 Mm /T 


Mm = Microminiature semiconductors Sp = Special diodes 
for hybrid circuits T = Tuner diodes 
SD =Small-signal diodes Vrg = Voltage regulator diodes 


ELEAI UPR TONIN: 
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INDEX - 


typeno. book section type no. book section typeno. book _ section 
BBY39 -BC639 $3 Sm BCW72;R 
BBY40 BC640 $3 Sm BCW81;R 
BC107 : BC807 S7 Mm BCW89;R 
BC108 BC808 ST. Mm BCX17;R 
BC109 BC817 S7 Mm BCX18;R 
BC140 BC818 S7 Mm BCX19;R 
BC141 BC846 S7 Mm BCX20;R 
BC146 BC847 S7 Mm BCX5 1 
BC160 BC848 S7 Mm 
BC161 BCc849 S7 Mm 
BC177 BC850 S7 Mm 
BC178 BC856 S7 Mm 
BC179 BC857 S7 Mm 
BC200 BC858 S7 Mm BCX68 
BC264A ~=s S5 BC859 S7 Mm BCX69 
BC264B $5 BC860 S7 Mm BCX70* S7 
BC264C ~— $5 BC868 S7 Mm BCX71* $7 
BC264D =S5 j BC869 S7 Mm BCY56 
BC327;A S3 BCF29;R_ S7 Mm BCY57 
BC328 $3 BCF30;R_ S7 Mm BCY58 
BC337;A $3 BCF32;R $7 Mm BCY59 
BCF33;R S7 Mm BCY70 
BCF70;R_ S7 Mm BCY71 
BCF81;R_ S/7 Mm BCY72 
BCV26 S7 Mm BCY78 
BCV27 S7 Mm BCY79 
BCV61 S7 Mm BCY87 
BCV62 S7 Mm BCY88 
BCV71;R_  S7 Mm BCY89 
BCV72;R_ S77 Mm BD13 1 
BCW29;R S7 Mm BD132 
BCW30;R_  S7 Mm BD135 
BCW31;R S7 Mm BD136 
BCW32;R S7 Mm BD137 
BCW33;R S7 Mm BD138 
BCW60* S7 Mm BD139 
BCW61* S7 Mm BD 140 


BCW69;R S7 Mm BD201 
BCW70;R_  S7 Mm BD202 
BCW71;R S7 Mm BD203 


= series 
FET = Field-effect transistors P = Low-frequency power transistors 
Mm = Microminiature semiconductors Sm = Small-signal transistors 

for hybrid. circuits T = Tuner diodes 
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type no. book section type no. book section type no. book _ section 


BD828 
BD829 
BD830 
BD839 
BD840 


BD204 
BD226 
BD227 
BD228 
BD229 


uv UW Ur 
wcu35umduddy 
oud UD 


BD8 4 1 
BD842 
BD8 43 
BD844 
BD845 


BD230 
BD231 
BD233 
BD234 
BD235 


wud U UD 
vo5uoud 3 
vu vy 


BD236 
BD237 
BD238 
BD239 
BD239A 


BD846 
BD847 
BD848 
BD849 
BD850 


wuUm, U's 
cvcGuUUuoy 
u~gvutwvws 


BD239B 
BD239C 
BD240 

BD240A 
BD240B 


BD933 
BD934 
BD935 
BD936 
BD937 


cw U U UD 
vd UU DU 
uw tw Ut Oo 


BD938 
BD939 
BD940 
BD941 
BD942 


BD240C 
BD241 

BD241A 
BD241B 
BD241C 


wu UU 
wid UU 
 wcuvU US 


BD943 
BD944 
BD945 
BD946 
BD947 


BD242 
BD242A 
BD242B 
BD242C 
BD243 


co UU 'D 
wd UU Od 
uu UU 


BD948 
BD949 
BD950 
BD95 1 
BD952 


BD243A 

BD243B S4a 
BD243C S4a 
BD244 S4a 
BD244A S4a 


vu Ww UD 
cum Usd 
wu’, Uy 


BD953 
BD954 
BD955 
BD956 
BDT20 


BD244B S4a 
BD244C S4a 
BD329 S4a 
BD330 S4a 
BD331 S4a 


uuu UD 
vu Uv UO 
uuu UU 


P = Low-frequency power transistors 
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type no. ~ book 


BDT21 
BDT29 
BDT29A 
BDT29B 
BDT29C 


BDT30 
BDT30A 
BDT30B 
BDT30C 
BDT3 1 


BDT31A 
BDT31B 
BDT31C 
BDT32 

BDT32A 


BDT32B 
BDT32C 


BDT41. 


BDT41A 
BDT41B 


BDT41C 
BDT42 

BNT42A 
BDT42B 
BDT42C 


BDT5 1 
BDT52 
BDT53 
BDT54 
BDT55 


BDT56 


BDT57 
BDT58 


~BDT60 


BDT60A 


BDT60B 
BDT60C 
BDT6 1 

BDT61A 
BDT61B 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 


S4a 
S4a 
S4a 
S4a 


S4a 
54a 
S4a 
S4a 
S4a 


94a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 


S4a 


S4a 
S4a 
S4a 
S4a 
54a 


S4a 
S4a 
S4a 
54a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 
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section 


cud UU SD 


P = Low-frequency power transistors 


type no. 


BDT61C 
BDT62 

BDT62A 
BDT62B 
BDT62C 


BDT63 
BDT63A 
BDT63B 
BDT63C 
BDT64 


BDT64A 
BDT64B 
BDT64C 
BDT65 

BDT65A 


BDT65B 
BDT65C 
BDT8 1 
BDT82 
BDT83 


BDT84 
BDT85 
BDT86 
BDT87 
BDT88 


BDT9 1 
BDT92 
BDT93 
BDT94 
BDT95 


BDT96 
BDV64 
BDV64A 
BDV64B 
BDV64C 


BDV65 

BDV65A 
BDV65B 
BDV65C 
BDV66A 


book 


section 


ocmcdud Us 


type no. 


BDV66B 
BDV66C 
BDV66D 
BDV67A 
BDV67B 


BDV67C 
BDV67D 
BDV9 1 
BDV92 
BDV93 


BDV94 
BDV95 
BDV96 
BDW55 
BDW56 


BDW57 
BDW58 
BDW59 
BDW60 
BDX35 


BDX36 
BDX37 
BDX42 
BDX43 
BDX44 


BDX45 
BDX46 


_BDX47 


BDX62 
BDX62A 


BDX62B 
BDX62C 
BDX63 


BDX63A- 


BDX63B 


BDX63C 
BDX64 

BDX64A 
BDX64B 
BDX6 4C 


book 


section 


voIodvUUyD vuUUDyUy vuyvuvy vuvvuvy Puvyvuv vuvuvv woud 


wus US 


INDEX 


type no. book section type no. book section type no. book section 


BDX65 S4a 
BDX65A S4a 
BDX65B S4a 
BDX65C S4a 
BDX66 S4a 


BF247B ~—sS5 BF585 S4b 
BF247C = $5 BF587 S4b 
BF256A = S5 BF5914 S4b 
BF256B 55 BF593 S4b 
BF256C =S5 BF620 S7 


 wutvwU Ss 


BF 324 $3 BF621 $7 
BF370 $3 BF622 S7 
BF410A = 5S5 BF623 S7 
BF410B = S5 BF660;R S7 
BF410C = S5 BF689K S10 


BDX66A S4a 
BDX66B S4a 
BDX66C S4a 
BDX67 S4a 
BDX67A = S4a 


vw uu UU 


BF410D = S5 BF 763 510 
BF419 S4b BF767 Si 
BF420. ~=—s_ S83 Sm BF819 S4b 
BF42 1 33 Sm BF820 Sf 
BF422 S3 Sm BF821 S] 


BDX67B S4a 
BDX67C S4a 
BDX68 S4a 
BDX68A S4a 
BDX68B S4a 


wou u's 


BF423 $3 Sm BF822 S/ 
BF450 $3 Sm BF823 ot 
BF451 53 Sm BF824 $7 
BF457 S4b HVP BF840 S7 
BF458 S4b HVP BF841 S7 


BDX68C S4a 
BDX69 S4a 
BDX69A S4a 
BDX69B S4a 
BDX69C S4a 


ad wd td 


BDX77 S4a 
BDX78 S4a 
BDX9 1 S4a 
BDX92 S4a 
BDX93 S4a 


BF459 S4b HVP BF857 S4b 
BF 469° S4b HVP BF858 S4b 
BF470 S4b HVP BF859 SAb 
BF 471 S4b HVP BF869 S4b 
BF472 S4b HVP BF870 S4b 


uiutvUurd 


BDX94 S4a 
BDX95 S4a 
BDX96 S4a 
BDY90 S4a 
BDY9OA S4a 


BF 483 53 Sm BF871 S4b 
BF485 oye Sm BF872 SAb 
BF487 S3 Sm BF926 53 
BF494 $3 Sm BF936 53 
BF495 S3 Sm BF939 $3 


wud UT 


BDY9 1 S4a BF496 $3 Sm BF960 S5 
BDY92 S4a BF510 S7/S5  Mm/FET BF964 a0 
BF 198 $3 BF511 S7/S5  Mm/FET BF966 55 
BF199 Sa BF512 S7/55  Mm/FET BF967 $3 
BF240 $3 BF513 57/S5 = Mm/FET BF970 33 


BF241 $3 BF536 S7 Mm BF979 $3 
BF245A S5 BF550;R_ S7 Mm BF980 S5 
BF245B So BF569 Sil Mim BF98 1 
BF245C 55 BF579 S7 Mm BF982 
BF247A 55 BF583 S4b HVP BF989 


FET = Field-effect transistors P = Low-frequency power transistors 
HVP = High-voltage power transistors Sm = Small-signal transistors 
Mm = Microniature semiconductors WBT = Wideband transistors 


for hybrid circuits 
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type no. book section type no. book section _typeno. book section 
BF990 Mm/FET BFQ5 1 $10 WBT BFT24 $10 WBT 
BF991 Mm/FET BFQ51C $10 WBT BFT25;R S7 Mm 
BF992 Mm/FET BFQ52 $10 WBT BFT44 $3 Sm 
BF994 Mm/FET BFQ53 S10 WBT BFT45 $3 Sm 
BF996 Mm/FET BFQ63 S10 WBT BFT46 S7/S5 Mm /FET 
BFG23 WBT BFQ65 $10 WBT BFT92;R S7 Mm 
BFG32 WBT BFQ66 $10 WBT BFT93;R S7 Mm 
BFG34 WBT BFQ67 57 Mm BFW10 $5 FET 
BFG51 WBT BFQ68 $10 WBT BFW11 59 FET 
BFG65 WBT BFQ136 $10 WBT BFWi2 $5 FET 
BFG67 Mm BFR29 55 FET BFW13 $5 FET 
BFG9OA WBT BFR30 S759 Mm /FET BFW16A $10 WBT 
BFG91A WBT BFR31 $7/S5 Mm /FET BFW17A $10 WBT 
BFG96 WBT BFR49 S10 WBT BFW30 S10 WBT 
BFP9OA WBT BFR53;R 57 Mm BFW61 $5 FET 
BFP91A WBT BFR54 S3 Sm BFW92 $10 WBT 
BFP96 WBT BFR64 S10 WBT BFW92A $10 WBT 
BFQ10 FET BFR65 510 WBT BFW93 S10 WBT 
BFQ11 FET BFR84 $5 FET BFX29 $3 Sm 
BFQ12 FET BFR9IO S10 WBT BFX30 $3 Sm 
BFQ13 S! FET BFRIOA S10 WBT BFX34 53 Sm 
BFQ14 FET BFR9 1 $10 WBT BFX84 $3 Sm 
BFQ15 FET BFRIIA S10 WBT BFX85 $3 Sm 
BFQ16 FET BFR92;R 57 Mm BFX86 $3 Sm 
BFQ17 Mm BFR92A;R S7 Mm BFX87 $3 Sm 
BFQ18A Mm BFR93;R_ S7 Mm BFX88 $3 Sm 
BFQ19 Mm BFR93A;R S7 Mm BFX89 S10 
BFQ22S BFR94 $10 WBT BFY50 $3 Sm 
BFQ23 BFR95 $10 WBT BFY51 $3 Sm 
BFQ23C BFR96 S10 WBT BFY52 $3 Sm 
BFQ24 BFR9I6S S10 WBT BFY55 $3 Sm 
BFQ32 BFR101A;BS7/S5 Mm /FET BFY90 $10 
BFQ32C BFS17;R = S7 Mm BG2000 $1 RT 
BFQ32S BFS18;R $7 Mm BG2097 S1 RT 
BFQ33 BFS19;R_ $7 Mm BGD102 S10 
BFQ34 BFS20;R_ $7 Mm BGD102E $10 
BFQ34T BFS21 $5 FET BGD104 $10 
BFQ42 BFS21A $5 FET BGD1I0O4E $10 
BFQ43 BFS22A S6 RFP BGX11* S2b 
BFQ43S BFS23A S6 RFP BGX12* S$2b 

. = series 

FET = Field-effect transistors Sm = Small-signal transistors 


Mm = Microminiature semiconductors 

for hybrid circuits 
RFP = R.F. power transistors and modules _ 
RT = Tripler 


ThM = Thyristor modules 
WBM = Wideband hybrid IC modules 
WBT = Wideband transistors 
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typeno. book type no. section typeno. book _ section 
BGX13* S2b BGY70 WBM BLV30/12 S6 RFP 
BGX 14* S2b BGY7 1 WBM BLV3 1 S6 RFP 
BGX 15* S2b BGY74 WBM BLV32F S6 RFP 
BGX17* S2b BGY75 WBM BLV33 S6 RFP 
BGX25 S2a BGY84 WBM BLV33F S6 RFP 
BGY22 S6 BGY84A WBM BLV36 S6 RFP 
BGY22A S6 BGY85 WBM BLV45/12 S6 RFP 
BGY 23 $6 BGY85A WBM BLV57 S6 RFP 
BGY23A S6 BGYIOA RFP BLV59 S6 RFP 
BGY32 56 BGY9OB RFP BLV75/12 S6 RFP 
BGY 33 S6 BCY93) RFP BLV80/28 S6 RFP 
BGY35 56 BGY94 RFP BLV9IO S6 RFP 
BGY 36 S6 BGY95A RFP BLV90/SL S6 RFP 
BGY40A S6 BGY95B RFP BLV9 1 S6 RFP 
BGY40B S6 BGY96A RFP BLV91/SL S6 RFP 
BGY41A 56 BGY96B RFP BLV92 S6 RFP 
BGY41B S6 BLF 146 RFP/FET BLV93 S6 RFP 
BGY 43 S6 BLF242 RFP/FET BLV94 S6 RFP 
BGY45A S6 BLF244 RFP/FET BLV95 S6 RFP 
BGY45B S6 BLF245 RFP/FET BLV97 S6 RFP 
BGY46A S64 BLT90/SL RFP BLV98 S6 RFP 
BGY 46B S6 BLT91/SL RFP BLV99 S6 RFP 
BGY47 | S6 BLT92/SI, RFP BLW29 S6 RFP 
BGY48 S6 BLU20/12 RFP BLW3 4 S6 RFP 
BGY50 S10 BLU30/12 RFP BLW32 S6 RFP 
BGY51 $10 BLU45/12 §& RFP BLW33 S6 RFP 
BGY52 S10 BLU50 RFP BLW34 S6 RFP 
BGY53 S10 BLU5 1 RFP BLW50F S6 RFP 
BGY54 $10 BLU52 RFP BLW60 S6 RFP 
BGY55 S10 BLU53 RFP BLW60C S6 RFP 
BGY56 $10 BLUG60/12 RFP BLW76 S6 RFP 
BGY57 S10 BLU97 RFP BLW77 S6 RFP 
BGY58 $10 BLUY8 RFP BLW78 S6 RFP 
BGY58A S10 BLU99 RFP BLW79 S6 RFP 
BGY59 S10 BLV10 RFP BLW80 S6 RFP 
BGY60 $10 BLV11 RFP BLWS 4 S6 RFP 
BGY6 1 S10 BLV20 RFP BLW3 3 S6 RFP 
BGY65 S10 BLV21 RFP BLW8 4 S6 RFP 
BGY67 $10 BLV25 RFP BLW85 S6 RFP 
BGY67A S10 BLV30 RFP BLW86 S6 RFP 


r = series 
FET = Field-effect transistors 
RFP =R.F. power transistors and modules 


ThM = Thyristor modules 
WBM = Wideband hybrid IC modules 
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INDEX 


typeno. book section type no. book section typeno. book _ section 


BLW87 S6 BLY92C S6 BSR18;R S7 Mm 
BLW89 S6 | BLY93A 8 S6 BSR18A;R S7 Mm 
BLWI0 S6 BLY93C = S6 BSR19; A S7 © Mim 
BLW9 1 S6 BLY94 S6 BSR20; A S7 Mm 
BLW95 S6 BPF24 S8b BSR30 S7 Mm 


BLW96 S6 BPW22A S8a/b BSR31 S7 Mm 
BLW97 S6é BPW50 S8a/b BSR32 S7 Mm 
BLW98 S6 BPW/71 S8b BSR33 $7 Mm 
BLW99 S6 BPX25 S8b BSR40 S7 Mm. 
BLX13 S6 BPX29 58b BSR41 S7 Mm 


BLX13C S6 BPX40 S8b BSR42 S7 Mim 
BLX 14 56 BPX4 1 S8b BSR43 S7 Mm 
BLX15 S6 BPX42 S8b BSR50 $3 Sm 
BLX39 S6 BPX6 1 S8b BSR5 1 $3 sm 
BLX65 S6 BPX61P S8b BSR52 $3 Sm 


BLX65E S6 BPX71 S8b BSR56 S7/S5  Mm/FET 
BLX65ES S6 . BPX72 S8b BSR57 S7/S5 = Mm/FET | 
BLX67 56 BR100/03 S2b BSR58 S7/S5  Mm/FET 
BLX68 S6 BR101 $3 BSR60 53 Sm 
BLX69A S6 BRY39 S3 BSR61 SS Sm 


BLX91A S6 BRY56 $3 BSR62 53 Sm 
BLX91CB S6 BRY61 $7 BSS38 $3 Sm 
BLX92A S6 BRY62 S77 BSS50 $3 Sm 
BLX93A = S6 BS107 S5 BSS51 53 Sm 
BLX94A = S6 BS 170 59 BSS52 S3 Sm 


BLX94C S6 BSD10 $5 BSS60 $3 Sm 
BLX95 S6 BSD12 $5 BSS61 53 Sm 
BLX96 S6 BSD20 S5/7 BSS62 “5. Sm 
BLX97 S6 BSD22 S5/7 BSS63;R $7 Mm 
BLX98 S6 BSD212 S5 BSS64;R_ $7 Mm 


BLY87A S6 BSD213 55. BSS68 $3 Sm 
BLY87C S6 BSD214 S5 BSS83 So ft FET/Mm 
BLY88A S6 BSD215 55 BST15 oe) Mm 
BLY88C S6 BSR12;R S7 BST 16 S7 Mm 
BLY89A  S6 BSR13;R $7 BST39 S7 Mm 


BLY89C S6 BSR14;R_ S7 BST40 S7 Mm 
BLY90 S6 BSR15;R S7 BST50 S7 Mm 
BLY91A S6 BSR16;R S7 BST5 1 S7 Mm 
BLY91C S6 BSR17;R_ S7 - | BST52 S7 Mm 
BLY92A S6 BSR17A;R S7 BST60 S7 Mm 


FET = Field-effect transistors RFP = R.F. power transistors and modules 
Mm = Microminiature semiconductors Sm = Small-signal transistors 
for hybrid circuits Th = Thyristors 


PDT = Photodiodes or transistors 
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Mm 


Sm 


type no. 


BST61 
BST62 
BST70A 
BST72A 
BST74A 


BST76A 
BST78 
BST80 
BST82 
BST84 


BST86 
BST9O0 
BST97 
BST 100 
BST110 


BST120 
BST122 
BSV15 
BSV16 
BSV17 


book 


St 
S7 
S5 
S5 
S5 


$5 
S5 
S5/S7 
S5/S7 
Soyo 


S5/S7 
S5 
S5 
S5 
55 


S5/S7 
55/S7 
$3 
S3 
a3 


BSV52;R_ S7 


BSV64 
BSV78 
BSV79 
BSV80 


BSV8 1 
BSW66A 
BSW67A 
BSW68A 
BSX19 


BSX20 
BSX45 
BSX46 
BSX47 
BSX59 


BSX60 
BSX61 
BSY95A 
BT 136* 
BT 137% 


= series 

FET = Field-effect transistors 

= Microminiature semiconductors 
for hybrid circuits 

= Small-signal transistors 


S3 
S5 
55 
S5 


S5 
$3 
S3 
S3 
S3 


$3 
of 
S3 
$3 
S3 


S3 
S3 
oS 
S2b 
S2b 


section 


Mm 
Mm 
FET 
FET 
FET 


FET 
FET 
FET /Mm 
FET/Mm 
FET/Mm 


FET /Mm 
FET 
FET 
FET 
FET 


FET /Mm 
FET /Mm 
Sm 
Sm 
Sm 


Mm 
Sm 


type no. 


BT138* 
BT139* 
BT149* 
BT151* 
BT152* 


BT 153 
BI 155% 
BT 157% 
BTV24* 
BTV34* 


BTV58* 
BTV59* 
BTV60* 
BTW23* 
BTW38* 


BTW40* 
BTW42* 
BTW43* 
BTW45* 
BTW58* 


BTW59* 
BTW63* 
BTW92* 
BTX18* 
BTX94* 


BTY79* 
BTY91* 
BU426 
BU426A 
BU433 


BU505 
BU506 
BU506D 
BU508A 
BUSO8D 


BU705 
BU706 
BU706D 
BU806 
BU807 


book section 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S4b 
S4b 
SAb 


S4b 
S4b 
S4b 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


type no. 


BU808 
BUG 24 
BU826 
BUP 22% 
BUP23* 


BUS11;A 
BUS12;A 
BUS13;A 
BUS14;A 
BuUS21* 


BUS22* 
RUSZ3* 
BUT11;A 
BUT11A 
BUT11AF 


BUV82 
BUV83 
BUV89 
BUVIO;A 
BUW11;A 


BUW12;A 
BUW13;A 
BuUW84 
BUW85 
BUX46:A 


BUX47;A 
BUX48;A 
BUX80 
BUX8 1 
BUX8&2 


BUX83 
BUX84 
BUX84F 
BUX8&5 
BUX85F 


BUX86 
BUX87 
BUX88 
BUX90 
BUX9S 


book section 
S4b 
SAb 
SAb 
S4b 
SAb 


S4b 
SAb 
SAb 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


SAb 
S4Ab 
S4b 
SAb 
S4b 


SAb 
S4b 
S4b 
S4b 
S4b 


S4Ab 
S4b 
S4b 
54b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


SP = Low-frequency switching power transistors 


Th = Thyristors 
Tri = Triacs 
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type no. 


BUX98A 
BUX99 
BUY89 
BUZ 10 
BUZ10A 


BUZ11 
BUZ11A 
BUZ14 
BUZ15 
BUZ20 


BUZ21 
BUZ23 
BUZ24 
BUZ25 
BUZ30 


BUZ31 
BUZ32 
BUZ33 
BUZ34 
BUZ35 


BUZ36 
BUZ40 
BUZ41A 
BUZ42 
BUZ43 


BUZ44A 
BUZ45 

BUZ45A 
BUZ45B 
BUZ45C 


BUZ 46 
BUZ50A 
BUZ50B 
BUZ53A 
BUZz54 


BUZ54A 
BUZ60 
BUZ60B 
BUZ63 
BUZ63B 


% 
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= series - 

PM = Power MOS transistors 

R = Rectifier diodes 

SP = Low-frequency switching power transistors 


S4b 
S4b 
SAb 
59 
$9 


59 
S9 
S9 
$9 


S9 


S9 
S9 
S9 
S9 
S3 


S9 
a 
$9 
S9 
S9 


S9 
S9 
59 
S9 


9 


S9 
S9 
S9 
S9 
S9 


S? 
S9 
S9 
S9 
S9 


ee 
So 
S9 
S9 


SP 
SP 
Se 
PM 
PM 


PM 
PM 
PM 
PM 
PM 


PM 
PM 
PM 
PM 
PM 


PM 


PM 
PM 
PM 
PM 


PM 
PM 


PM 


PM 
PM 


PM 
PM 
PM 
PM 
PM 


PM 
PM 
PM 
PM 
PM 


PM 
PM 
PM 
PM 
PM 


section 


type no. 


BUZ64 
BUZ71 
BUZ71A 
BUZ72 
BUZ72A 


BUZ73A 
BUZ74 
BUZ74A 
BUZ76 
BUZ76A 


BUZ80 
BUZ80A 
BUZ83 
BUZ83A 
BUZ84 


BUZ84A 
BY228 

BY229" 
BY249* 
BY260* 


BY261* 
BY329* 
BY399% 
BY438 
BY 448 


BY458 
BY505 
BY509 
BY527 
BY584 


BY588 
BY609 


BY6 10 


BY614 
BY619 


BY620 
BY627 
BY707 
BY708 
BY709 


book 


59 
S9 
59 


un 
— 


$1 
of 
S41 
51 


a 


PM 
PM 
PM 
PM 
PM 


PM 
PM 


AADA Dw Am www 


ABAwaAwaA 


BY710 
BY711 
BY712 
BY713 
BY714 


BYD13 
BYD14 
BYD17 
BYD33 
BYD37 


~~ + 6 @ 


BYD73 
BYD74 
BYD?/7 
BYM26 
BYM36 


~*~ + © & 


BYM56 
BYQ28* 
BYR29* 
BYT79* 
BYV10 


~ BYV19* 


BYV20* 
BYV21* 
BYV22* 
BYV23* 


BYV24* 
BYV26 

BYV27* 
BYV28* 
BYV29* 


BYV30* 
BYV32* 
BYV33* 
BYV34* 
BYV36 


BYV39* 
BYV42* 
BYV43* 
BYV72* 
BYV73* 


G1 
S1 
S1 
$1 
S1 


S1 
S1 
S1 
S1 
$1 


S1 


51 


AmaA aw 


section type no. book _ section 


AMA DD 


BAB w a Ww 


BnDnm Dy oder = en eno ae *) Awe wa BD Bmw w Dw 


DAA wA Dw 


type no. book section type no. book section typeno. book _— section 


BYV79* R BZTO3 S1 Vrg CNX36U S8b 
BYV92* R BZV10 S1 Vrf CNX38 S8b 
BYV95A R B2V11 $1 Vrf CNX38U) = S8b 
BYV95B . R BZV12 $1 Vr£ CNX39 S8b 
BYV95C R B2ZV13 S1 Vrf CNX39U S8b 
BYV96D R BZV14 $1 Vrf CNX44 S8b 
BYV9GE R BZV37 51 Vrf CNX44A S8b 
BYW25* R BZV46 51 Vrg CNX46 S8b 
BYW29* R BZV49* Vrg/Mm CNX48 S8b 
BYW30* R BZV55* S7 Mm CNX48U S8b 
BYW31* R BZV80 S1 Vrf CNX62 S8b 
BYW54 R BZV81 | $1 Vrf CNX72 S8b 
BYW55 R BZV85 | S1 Vrg CNX82 S8b 
BYW56 R BZWO3 S1 Vrg CNX91 S8b 
BYW92* R B2W14 $1 Vrg CNX92 S8b 
BYW93* R BZW70* S2a TS CNY17-1 S8b 
BYW94* R BZW86* S2a TS CNY17-2 S8b 
BYW95A $1 R B2W9 1% S2a TS CNY17-3 S8b 
BYW95B S1 R BZX55 S1 Vrg CNY50 S8b 
BYW95C S1 R BZX70* S$2a Vrg CNY57 S8b 
BYW96D S11 R BZX75, S11 Vrg CNY57A  S8b 
BYW96E S 1 R B2X79* S1 Vrg CNY57AU S8b 
BYX25* S2a R BZX84* $7/S1 Mm/Vrg CNY57U S8b 
BYX30* S2a R BZY91* S2a Vrg CNY62 S8b 
BYX32* S2a R BZY93* S2a Vrg CNY63 S8h 
BYX38* $2a R BZY95* S2a Vrg CQF24 S8b 
BYX39* S2a R BZY96* S2a Vrg CQL10A S8b 
BYX42* S2a R CFX13 $11 CQL13A =S8b 
BYX46* S2a R CFX21 S11 CQL16 S8b 
BYX50* S2a R CFX30 $11 CQS51L S8a 
BYX52* S2a R CFX31 S14 cgs54 S8a 
BYX56* $2a R CFX32 $11 CQS82L S8a 
BYX10G $1 R CFX33 S11 CQS82AL S$8a 
BYX90G S1 R CNG35 S8b CQS84L S8a 
BYX96* S2a R CNG36 58b CQS86L S8a 
BYX97* S2a CNR36 S8b CQs93 S8a 
BYX98* S2a CNX21 S8b CQS93E S8a 
BYX99* 52a CNX35 S8b CQS93L S8a 
B2ZD23 S1 CNX35U) = S8b cQs95 S8a 
BZD27 S1 CNX36 S8b CQS95E S8a 

. = series 

LED = Light-emitting diodes PhC = Photocouplers 

M = Microwave transistors R = Rectifier diodes 

Mm = Microminiature semiconductors TS = Transient suppressor diodes 

for hybrid circuits Vrf = Voltage reference diodes 
Ph = Photoconductive devices Vrg = Voltage regulator diodes 
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CQS95L S8a 
CQS97 S8a 
CQS97TE S8a 
CQS97L  SB8a 
CQT10B S8a 
CQT24 S8a 
CQT60 S8a 
CQT70 S8a 


COT8OL  S8a 


CQV70A(L)S8a 
CQV70U(L)S8a 
CQV71A(L)S8a 
CQV72(L) S8a 
CQV80L S8a 


CQV8OAL S8a 
CQV80UL S8a 
CQOV81L S$8a 
CQV82L S8a 
CQW10A(L)S8a 


CQW10B(L)S8a 
CQW10U(L)S8a 


CQW11B(L)S8a 


CQW12R(L)S8a 
CQW20A S8a 


CcQw21 S8a 
CQW22 S8a 
CQW24(L) S8a 
CQw54 S8a 
CQW60(L) S8a 


CQW60A(L)S8a 
CQW60U(L)S8a 
CQW61(L) S8a 
CQW62(L) S8a 


CQW89A =S8a/b 


CQW93 S8a 
cQwg95 S$8a 
CQw97 S8a 
CQX24(L) S8a 
CQX51(L) S8a 


= series 


= Accessories 
= Infrared devices 
LED = Light-emitting diodes 
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LED 
LED 
LED 


LED 


LED 


LED 
LED 
LED 
LED 
LED 


LED 
LED 
LED 
LED 
LED 


LED 
LED 
LED 
LED 
LED 


LED 
LED 
LED 
LED 
LED 


LED 
LED 
LED 
LED 
LED 


LED 
LED 
LED 
LED 
I 


LED 
LED 
LED 
LED 
LED 


type no. 


CQOX54(L) S8a 
COX54D S8a 
CQX64(L) S8a 
CQx64D S$8a 
CQX74(L) S8a 


CQX74D 58a 
CQY11B S8b 
cCoY1iC S8b 
CQY49B S8b 


cov49c —- S8Bb 
cQY50 S8b 
cQY52 S8b 
CQY53S  S8b 
CQY54A S8a 


CQY58A S8a/b 
CQY89A SBa/b 


CQY94B(L)S8a 
CQY95B S8a 


CQY96(L) S8a 


CQY97A S8a 
Fresnel- S8b 

lens 
H11A1 S8b 
H11A2 S8b 


H11A3 S8b 
H11A4 S8b 
H11A5 S8b 
H11B1 S8b 
H11B2 S8b 


H11B3 S8b 
H11B255 S8b 
KMZ 10A $13 
KMZ 10B S13 
KM2 10C $13 


KP100A $13 
KP101A $13 
KPZ20G $13 
KPZ21G $13 
KTY81* = $13 


M 


PhC = Photocouplers 
SEN = Sensors 
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KTY83* 
KTY8&4* 


LAE2001R 
LAE400 19 
LAE4001R 


LAE40025 
LAE6000Q 
LBE1004R 
LBE1010R 
LBE20035S 


LBE2005Q 
LBE2008T 
LBE2009S 
LCE1010R 
LCE20035S 


LCE2005Q 
LCE2008T 
LCE20098S 
LJE42002T 
LKE 1004R 


LKE2002T 
LKE2004T 
LKE2015T 
LKE21004R 
LKE21015T 


LKE21050T 
LKE27010R 
LKE27025R 
LKE32002T 
LKE32004T 


LTE42005S 
LTE42008R 
LTE42012R 
LV1721E50R 
LV2024E45R 


LV2327E40R 
LV3742E16R 
LV3742E24R 
LWE2015R 
LWE2025R 


= Microwave transistors 


$13 
$13 
$11 
$11 
S11 


S11 
S11 
S11 
S11 
Si1 


S11 
oA 
$11 
S11 
S11 


$11 
S11 
S11 
S11 
S11 


S11 
S11 
S11 
S11 
S11 


S11 
S11 
$11 
$11 
S11 


S11 
$11 
S11 
S11 
$11 


$11 
$11 
S11 


$11 


S11 
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S2SB BBB SBS S338 SBS B38 SS S32 SB SS 282 BSS 33 
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type no. 


book 


L21418E100RS11 


MCA230 
MCA23 1 
MCA255 
MCT2 


MCT26 


S8b 
S8b 
S8b 
S8b 


S8b 


MKB12040WS S11 
MKB12100WS S11 
MKB12140W S11 
MO6075B2002$11 


M06075B4002ZS 11 
MRB12175YR S11 
MRB12350YR 511 
MS1011B700YS11 
MS6075R800ZS 11 


MSB12900Y S11 
MZO912B75Y 511 
MZ0912B150YS11 
OM286; M 213 


OM287; M Sis 


OM320 S10 
OM32 1 510 
OM322 $10 
OM323 S10 
OM323A 510 


~OM335 $10 


OM336 S10 
OM337 10 
OM337A 510 
OM339 $10 


OM345 S10 
OM350 510 
OM360 S10 
OM36 1 S10 
OM370 S10 


OM386B $13 
OM386M S13 
OM387B 543 


OM387M o43 


OM388B $13 


section 


a) 
SS 
2? 


SSBSBSB8 S338 


wu Ss Ss 


type no. 


OM389B 
OM931 
OM96 1 
0SB9110 
OSB9115 


0SB9210 


OSBI215 
OSB9410 
OSB9415 
OSM9 110 


OSM9115 
OSM9210 
OSM9215 
OSM9410 
OSM9415 


0SM9510 
OSM9511 
OSM9512 
0559110 
OSS9715 


OSS92170 
0SS9215 
0$59410 


~0SS9415 


P2105 


PBMF 4391 


PBMF 4392 
PBMF4393 
PDE1001U 
PDE10030 | 


PDE 1005U 
PDE1010U 
PEE 100 1U 
PEE1003U 
PEE 1005U 


PEE1010U 
PH2222:R 
PH2222A;R 
PH2369 
PH2907;R 


book section 


type no. 


PH2907A;R 
PH2955T 
PH3055T 
PH5415 
PH5416 


PH13002 
PH13003 
PHS5D5 1 
PKB3001U 
PKB3003U 


PKB3005U 

PKB12005U 
PKB20010U 
PKB2 300 1U 
PKB23003U 


PKB23005U 
PKB25006T 
PKB32001U 
PKB32003U 


~ PKB3 20050 


PMBF 439 1 
PMBF 4392 
PMBF 4392 
PMLL4148 
PMLL4150 


PMLL41514 
PMLL4153 
PMLL4446 
PMLL4448 


PMLL5225B 
to 
PMLL5267B 
PO44 
PO44A 
PPC5001T 


PQC5O01T 
PTB23001X 
PTB23003X 
PTB23005X 
PTB32001X 


S11 


S11 
511 
Sah 
511 
S14 


ot! 


Sit 


S11 
S11 
S114 


of 


Bd 


Si 
S1 
51 


S1 
$1 
al 
S1 


book section 


ssa wnm LQ u 
as to? 3°53 


S23 328 


SSB B88 


= Rectifier diodes 


FET = Field-effect transistors R 


| = Infrared devices SD = Small-signal diodes 
M = = Microwave transistors SEN. = Sensors 


Mm _ = Microminiature semiconductors Sm = Small-signal transistors 
for hybrid circuits SP = Low-frequency switching power transistors 
P = Low-frequency power transistors St = Rectifier stacks 


WBM = Wideband hybrid IC modules 


PhC = Photocouplers 


August 1986 1161 


book 


book — section type no. book section 


type no. section type no. 


PTB32003X S11 
PTB32005X S11 
PTB42001X S11 
PTB42002X S11 
PTB42003X S11 


SL5501 
SL5502R 
SL5504 
555045 
SL5505S 


TIP147 

TIP2955 
TIP3055 
1N821;A 
1N823;A 


= SSS 58 


PV3742B4X S11 
PVB42004X S11 
PZ1418B15U S11 
PZ1418B30U S11 
PZ1721B12U S11 


PZ1721B25U S11 
PZ22024B10U 511 
PZ2024B20U S11 
PZB16035U S11 
PZB27020U) S11 


RPY97 S8b 
RPY 100 S8b 
RPY 101 S8b 
RPY102 S8b 
RPY 103 S8b 


RPY107 S8b 
RPY109 S8b 
RV3135B5X S11 


. RX1214B300YS11 


* 


RXB12350Y S11 


RZ1214B35Y S11 
RZ1214B60W S11 
RZ1214B65Y $11 
RZ1214B125WS11 
RZ1214B125YS11 


R2Z21214B150YS11 
RZ2833B45W S11 
RZ3135Bi5U S11 
RZ3135B15W S11 
RZ3135B25U $11 


RZ3135B30W S11 
RZB12100Y S11 
RZB12350Y S11 


RZ21214B300YS11 


SL5500 S8b 


Ceeee SBBPSESee SBBZHH HHH BSBBSBBZBSZ SBBBZZZ 


VES SBS 


5SL5511 
TIP29* 
TIP30* 
TIP31* 
TIP32* 


TIP33* 
TIP34* 
TIP41* 
TIP42* 
TIP47 


TIP 48 
TIP49 
TIP50 
TIP110 
TIP111 


TIP112 
TIP115 
TIP116 
TIP117 
TIP120 


TIP121 
TIP122 
TIP125 
TIP126 
TIP127 


TIP130 
TIP131 
TIP132 
TIP135 
TIP136 


TIP 137 
TIP140 
TIP141 
TIP145 
TIP 146 


ctu UU UO 


1N825;A 


1N827;A 


1N829;A 
1N914 
1N9 16 


1N3879 
1N3880 
1N3881 
1N3882 
1N3883 


1N3889 
1N3890 
1N3891 
1N3892 
1N3893 


1N3909 
1N3910 
1N3911 
1N3912 
1N3913 


1N4001G 
1N4002G 
1N4003G 
1N4004G 
1N4005G 


1N4006G 
1N4007G 
1N4148 
1N4150 
1N415 1 


1N4153 
1N4446 
1N4448 
1N4531 
1N4532 


bo bn Mae «en = ae ©) 


AAA A wz 


= series 
| = Infrared devices R = Rectifier diodes 
M = Microwave transistors SD = Small-signal diodes 
P = Low-frequency power transistors Vrf = Voltage reference diodes 


PhC = Photocouplers 
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1N5059 
1N5060 
1N5061 
1N5062 


1N5225B 
to 
1N5267B 
1N5832 
1N5833 
IN5834 


1N6097 
1N6098 
2N9 18 
2N929 
2N930 


2N1613 
2N1711 
2N1893 
2N2219 
2N2219A 


2N2222 
2N2222A 
2N2297 
2N2368 
2N2369 


2N2369A 
2N2483 
2N2484 
2N2904 
2N2904A 


2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 


2N2907A 
2N3019 
2N3020 
2N3053 
2N3375 


section 


| typeno. book section no. 


2N3553 
2N3632 
2N3822 
2N3823 
2N3866 


2N3903 
2N3904 
2N3905 
2N3906 
2N3924 


2N3926 
2N3927 
2N3966 
2N4030 
2N403 1 


2N4032 
2N4033 
2N409 1 
2N4092 
2N4093 


2N4123 
2N4124 
2N4125 
2N4126 
2N4391 


2N4392 
2N4393 
2N4427 
2N4856 
2N4857 


2N4858 
2N4859 
2N4860 
2N4861 
2N5400 


2N5401 
2N5415 
2N5416 
2N5550 
2N5551 


book 


section 


| typeno. book section no. 


2N6659 
2N6660 
2N6661 
4N25 
AN25A 


4N26 
AN27 
4N28 
4N35 
4N36 


AN37 
4N38 
AN38A 
5O2CQF 
5O3CQF 


504CQL 
516CQF-B 
56201d 
562013 
56245 


56246 
56261a 
56264a,b 
56295 
56326 


56339 
56352 
56353 
56354 
56359b 


36359¢ 
56359d 
56360a 
56363 
56364 


56367 
56368a 
56368b 
56369 
56378 


INDEX 


book section 


A = Accessories RFP =R.F. power transistors and modules 
FET = Field-effect transistors SD = Small-signal diodes 
Ph = Photoconductive devices Sm = Small-signal transistors 


PhC = Photocouplers 
R = Rectifier diodes 


WBT = Wideband transistors 
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96379 S2,4b A 
56387a,b S4b A 
56397 S8b A 


A = Accessories 
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